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TEST  DRIVE 
AN  ELEPHANT. 


Elephant  Floppy  Disks  are  the  perfect  vehicle  for  storing  and  pro- 
tecting data.  Because  Elephant  never  forgets.  You'll  get  high  performance 
that's  100%  guaranteed  for  a  lifetime  of  heavy  use.  So  take  them  for  a  test 
drive.  They  re  available  now  at  your  local  computer  showroom.  And 
there's  no  waiting  for  delivery,  For  the  Elephant  dealer  nearest  you,  call 
1-800-343-8413.  In  Massachusetts,  call  collect  (617|  769-8150. 

^  ELEPHANT  NEVER  FORCETS. 
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"i^  entertaininggame  ( 


/Af  539.95,  Trivia  Fever  comes  complete  witli  Question 
ar)d  Answer  Book,  Categor/ Selector,  and  Ta'/y  S/ieefs  to 
be  used  wtien  played  without  a  computer. 


Trivia  Fever  is  absolutely  unique  —  it's  the  only  software  entertain- 
ment package  that  can  be  enjoyed  with  or  without  a  home  com- 
puter! When  played  on  your  home  computer,  Trivia  Fever  is  a 
refreshing  alternative  to  all  those  shoot'em  up  games.  An  elected 
"Master  of  the  Game"  uses  the  computer  to  randomly  select  sub- 
ject categories,  handicap  players,  generate  questions  and  answers, 
keep  score  automatically,  and  more!  Instructive  by  its  very  nature. 
Trivia  Fever  can  be  enjoyed  by  up  to  8  individuals  or  teams.  And 
when  played  without  a  computer,  Trivia  Fever  has  all  the  best  fea- 
tures of  the  "popular"  trivia  games  plus  more  —  all  without  the 
cumbersome  board,  cards,  and  little  game  pieces.  You  can  play  in  a 
car,  on  vacation,  anytime,  anywhere!  And  Trivia  Fever  is  by  far  the 
best  Trivia  game  available  anywhere.  Here's  why: 

Trivia  Fever  offers  thousands  of  challenging  questions  in  7  inter- 
esting categories,  so  there's  something  for  everyone.  Each  category 
has  questions  with  3  lev- 
els of  difficulty,  which 
score  comparable  points, 
What's  more,  Trivia  Fever 
allows  players  to  HANDI- 
CAP all  those  so-called 
"trivia  experts"  three  dif- 
ferent ways,  giving  every- 
one a  chance  to  win.  And 
players  can  easily  control 
the  length  of  play  from 
quick  thirty  minute 
games  to  multi-hour  party  marathons! 

Trivia  Fever  is  unique,  entertaining,  educational,  and  most  of  all 
FUN.  And  at  $39.95,  Trivia  Fever  is  destined  to  quickly  become  the 
best  selling  software  entertainment  package  of  all  time.  There's 
even  a  $5  rebate  available  to  any  non-computer  users  who  return 
the  computer  diskette. 

Trivia  Fever  can  be  enjoyed  on  the  Commodore  64,  IBM  PC  &  PCjr 
and  compatibles,  Apple  II  series,  and  others.  So  don't  delay.  Catch 
Trivia  Fever  at  your  favorite  software  retailer  today! 


For  additional  information  call  617-444-5224,  or  write  to: 


APSI 


P,0,  Box  533 
Needham,  MA  02194 


Trtvia  Ft ver  n  s  trademark  oi  Profei5»oriHal  Software,  Inc. 


(j\  \         Once  upmt  a  Ihnv  (it  was  1984,  in  fact)  and  not  so  far  away 


•£^y 


d  Vf  fr'   A  (right  in  your  neighborhood),  there  hved  a  Nice  Family: 

/r     (  ^^,,^        Bill  and  Janet  Nice,  and  their  children,  Tom  and  Marybeth. 

X^l'"'^^       j      \  The  Nices  owned  a  home  computer,  and  they  liked  what 

they  could  do  with  it.  But 
'-/J'      something  was  wrong.  Every  time 
A -^  they  went  to  the  store  to  buy  a  new  game,  _T3l3J 

jT^  no  one  was  ever  happy.    •    "Oh  no,"      '^'^TTfTTl' 

DTVo     f  S  ^^^  ^^^^^  ^^^^'  "^*^®  ^*^"'*  ^'^  ^^  ^' 

/  ci-  ^             S^  These  games  are  not  for  us!" 

'^^  ^)        ^  ^  j  "You're  right,"  said  Bill.  "They're  just  not  nice." 

^      U          ( /f  You  see,  ah  the  games  were  about  war  and 

t  i,  V  killing  and  hurting  for  no  good  reason.  Things  that  the 


The  Nice  Family: 

BiE.  Janet. 

Tom  aiid  Marjbclh 


Bm.  Janet,     ^^^       Mccs  dldu't  Want  the  Nice  children  doing  or  even  thinking 

about  doing.  So  Mr.  and  Mrs.  Nice  decided  to  buy  educational 

programs.  But  that  made  Tom  and  Marybeth  mihappy,  because 

they  thought  educational  programs  were— you  know— B-o-r-i-n-g. 

What  were  these  Nice  people  to  do?    •    Then,  one  day,  they  found 

some  new  games  called  Adventures  in  Namia,  part  of  the  new 

LifeWare™  Mne  from  Word  Pubhshing.  The  first  two 

games  were  Namia  and  DrntrnTreoder,  and  they  were 

based  on  the  classic  fantasies  by  C.S.  Lewis.  The  Nice 

kids  were  happy  because  these  games  were  loaded 

with  action,  adventure,  excitement 


For  more  InformaUon,  call  toll-free  1-800-433-3340. 
In  Texas,  call  toll-free  1-800-792-3270. 


and  challenge.  Why,  they  even 

included  things  usually  found 

In  board  games!  So  everyone 

in  the  family  could  get 

in  on  the  fun!     #   Mr.  and 

Mrs.  Nice  were  happy  with 

Adventures  inNamia  games,  too, 

because  they  made  their  children 

think.  And,  of  course,  because  the  stories  by 

C.S.  Lewis  present  sound  concepts  and  values  (no 

other  computer  games  do).  "It's  as  if  these  games  had  our 

name  on  them!"  said  Janet  Nice.  Which  brings  us  to  the  end 

of  the  story.  It  might  be  too  much  to  say  this  family  Uved  happily  ever 

after.  But  they  did  hve  more  happily  with  their  computer—  and 

with  each  other.    •    And  what  could  be  nicer  than  that? 

But  not  really.  Your  family's  Adventures  inNamia  are  waiting  for  you 
at  your  local  computer  store  or  Waldenbooks  store.  Ask  for  Namia  and  DawnTreader— 
the  first  two  games  in  the  Adventures  inNamia  interface  series— they're  compatible 

with  Apple  11  series®  and  Commodore 


An  Advetilures  in  Namia 

game  inclinios  diskette,  a 

guide  to  Narnia,  a  free  C.  S.  Lewis 

paperback  booli  mnl  pinyliig  pieces 

usually  found  in  Ijoard  games. 


'^'M 

•^i-"^ 


64'"*  home  computers. 


UFEWARE" 


from  Word  Publishing 

Oiicol'ttie 

aim;  I'uhlisliiug  ^  ('x)inpaii!c8 

Available  at  all  stores  nationwide. 

WokJenbooks 


Apple  II  series  Is  a  registered  trademark  of  Apple  Computer, 
Inc.  Commodore  64  is  a  trademark  of  Connnodore 
Eloetronies,  Ltd. 


THE  BANK  STREET  APPROACH  TO  WORD  PROCESSING: 

"SIMPLIFY!  SIMPLIFY!  SIMPLIFY!" 


Using  the  Bank  Strcel  Writer  is  almost  as  sinifjle  ns  silting  doiv)i  loith  a  blank  sheet 
of  paper— just  load  the  program  and  start  writing. 


n  the  weeks  following  its  intro- 
duction, the  Bank  Street  Writer 
became  a  leading  best  seller, 
and  for  some  very  simple  reasons. 

Here,  finally,  is  a  word  processor  that  lives 
up  to  its  promise  to  be  easy  to  use.  Most 
people  (children  included)  can  begin 
using  it  in  a  matter  of  minutes.  Yet  it  puts 
you  in  full  control  of  the  powerful  fea- 
tures most  wanted  in  a  sophisticated 
word  processing  program.  All  at  a  price 
that  makes  it  as  easy  to  buy  as  it  is  to  use. 

SIMPLY  MORE  SIMPLE. 

The  Bank  Street  Writer  was  developed  in 
association  with  the  Bank  Street  College 
of  Education  in  New  York.  Designed  to  be 
its  own  tutor,  the  Writer  will  guide  you 
along  with  on-screen  prompts  and  easy- 
to-follow  menus  so  you  can  concentrate 
on  what  you're  doing  instead  of  how. 
On-screen  prompts  and  selections  are  in 
plain  English,  so  there's  no  memorizing 
complex  computer  codes,  keys  or  sym- 
bols. You'll  be  writing,  correcting  and 
rearranging  your  words  with  just  a  few 
keystrokes. 


SIMPLY  MORE  POWERFUL. 

For  all  its  simplicity,  the  Bank  Street 
Writer  offers  some  very  impressive  fea- 
tures. You  can  center  titles  or  indent  ivith 
ease,  and  automatic  word  wrap  lets  you 
forget  about  pressing  "return"  at  the  end 


of  each  line.  Never  worry  about  chang- 
ing your  mind  — you  can  add,  move, 
insert  or  delete  single  words,  lines  or  even 
entire  blocks  of  text  and  then  restore  the 
deleted  copy  if  you  want  it  back.  Using 
the  search  and  replace  option,  the  Bank 
Street  Writer  will  scan  your  document  for 
a  particular  word,  replace  it  with  another, 
and  then  verify  the  replacement.  And 
when  you're  ready  to  print,  you  can 
format  your  text  in  any  way  you'd  like. 
Answer  a  few  simple  questions  and  you 
can  set  margins  and  line  spacing, The 
Writer  will  number  pages  either  at  the  top 
or  bottom  or  not  at  all— whichever  you 
prefer.  You  can  easily  save  your  text  on 
a  disk,  then  retrieve  it  later  to  re-read, 
print  or  do  more  editing. 

And  to  make  your  writing  letter  perfect, 
soon  there  will  be  a  spelling  checker 
available  for  use  with  the  Bank  Street 
Writer,  Bank  Street  Speller  finds  errors 
instantly  and  corrects  them  by  looking  up 
entries  in  its  electronic  dictionary. 

SIMPLY  MORE  AFFORDABLE. 

Best  of  all.  Bank  Street  Writer's  suggested 
retail  price  of  S49.95jvr  the  Conintoelmv  64 
makes  it  simply  the  best  word  proces- 
sing value  around.  And  it  comes  with 
everything  you  need,  including  complete 
documentation  and  a  free  back-up  disk, 
to  begin  simplifying  your  life  today. 

THE  BANK  STREET  WRITER  isalso  tivailabh  for 
f/u'  Av^ile,  IBM  and  Atari  fioirip  contputers.  Appie  is 
a  trademark  of  Apple  Cotttptiter,  Inc.  Cofnniodore  64 
is  It  tntdentark  of  Coninn^diire  Eleetronies,  Ltd. 
Alariisa  trntieinnrk  of  Atnri  Corp.  fBM-isji  triide- 
niark  of  International  Business  AlofJiiries,  /(if,  for 
more  information  about  I^rodcrintntt  and  oar 
products,  write  to  its  at:  17  Paul  Dritv,  San  Rafael, 
Califoniia  94903.  61984  Broderburtd  Sofltmre. 

SIMPLICITY.  POWER.  VALUE. 

IT  MAKES  GOOD  SENSE. 

THE  BANK  STREET  WRITER 
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EDITORS  NOTES 


Senior  Editor  Richard  Mansfield 
writes  about  the  end  of  the  analog 
age  in  this  month's  Guest  Editorial. 

Robert  lock 
Editor  In  Chief 
COMPUTE!  Publications 


We  are  moving  into  a  digitized 
world  of  bar  codes,  synthetic  music, 
computerized  TV,  and  thousands  of 
other  kinds  of  computerization. 
This  is  a  major  technological  and 
cultural  shift,  and  it's  already  hav- 
ing an  impact  on  the  way  we  enter- 
tain ourselves,  communicate, 
perhaps  even  on  the  ways  we 
think. 

To  better  understand  what  dig- 
itization means,  let's  reflect  for  a 
minute  on  the  difference  between 
analog  and  digital  systems.  A 
rotary-dial  phone  is  analog:  To  dial 
a  seven,  you  stick  your  finger  in 
the  seventh  hole  and  drag  the 
wheel  around  until  you  hit  a  bar. 
Then  you  release  the  wheel  and 
there  are  seven  clicks  which  the 
telephone  company  switching  net- 
work can  hear  and  register  as  the 
number  seven.  In  other  words, 
you've  sent  some  information  by 
counting  off  the  number  in  a  physi- 
cal way.  This  isn't  all  that  removed 
from  communication  via  smoke  sig- 
nal or  drum. 

A  digital  (Touch-Tone)  phone 
doesn't  attempt  to  imitate  the  num- 
ber seven.  You  just  push  a  button 
labeled  seven  and  a  particular  mu- 
sical tone  beeps.  It  doesn't  beep 
seven  times.  By  previous  agree- 
ment, that  tone  represents  the 
number  seven. 

A  fundamental  difference  be- 
tween analog  and  digital  is  that  an- 
alog imitates  the  thing  it's  trying  to 
communicate — it's  a  physical  cha- 
rade. If  you  could  make  yourself 
very  small  and  walk  along  a  groove 
in  a  record  album,  you'd  see  can- 
yon walls  of  vinyl  rising  and  bulg- 
ing on  either  side.  There  would  be 
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various  bumps  in  the  walls  which 
imitate  the  sounds  of  the  music.  In 
fact,  if  you  saw  big  bulges  at  regu- 
lar intervals,  it's  likely  you'd  be 
seeing  the  sound  of  a  drum. 

Historically,  man  has  usually 
assumed  that  nature  itself  is  based 
on  analogies.  For  example,  some 
Greek  thinkers  believed  that  a  chair 
was  composed  of  millions  of  little 
chairs,  too  small  for  us  to  see. 
There's  something  reassuring  about 
analogies:  They  seem  to  suggest  a 
chain  of  being,  a  continuity.  But 
modem  physics  has  revealed  a 
stark,  discontinuous,  virtually  ran- 
dom world  of  quanta.  Tables,  they 
tell  us,  are  made  up  of  accidental 
packets  of  reality,  thrusting  and 
bumping  beneath  the  quiet  surface 
we  observe. 

And  now  music  is  being  quan- 
tized. Digital  discs  measure  music 
by  taking  samples  of  it  44,000 
times  each  second.  Each  of  these 
samples  is  simply  a  number,  like 
1388,  which  represents  what  a  mi- 
crophone heard  during  a  particular 
1/44,000  second.  These  numbers 
are  then  stored  on  a  small  disc 
which  can  be  read  by  a  laser.  On 
the  laser  disc,  a  song  is  a  string  of 
numbers:  1388  42778  42778  42758 
and  so  on.  It  takes  about  eight 
million  of  these  numbers  to  store  a 
typical  three-minute-long  song.  But 
a  laser  can  read  them  and  a  com- 
puter can  process  them  so  fast  that 
you  think  you're  hearing  real 
sounds. 

They're  working  on  digital  TV, 
too.  The  picture  will  come  in  from 
the  antenna,  but  it  won't  be  imme- 
diately put  on  the  screen.  Instead,  it 
will  be  held  inside  the  TV  for  a 
brief  instant,  translated  into  num- 
bers, analyzed,  and  then  sent  up  so 
you  can  see  it.  During  this  analysis, 
any  blurring,  ghosting,  or  other 
degradation  of  the  image  will  be 
fixed.  What  you  will  see  will  be  a 
tighter,  sharper  image.  You'll  also 
be  able  to  freeze  a  picture  and  print 
it  out.  A  digitized  picture,  like  digi- 


tized music,  is  just  a  huge  collec- 
tion of  numbers.  And  numbers 
have  several  advantages:  They  are 
easy  to  store  and  transmit,  they  can 
be  efficiently  manipulated,  and 
they  cannot  be  easily  degraded. 

If  a  tiny  piece  of  dirt  gets  on  a 
record,  it  will  add  its  own  sounds 
to  those  canyons  of  vinyl,  hissing 
or  popping  sounds,  depending  on 
the  size  of  the  dirt.  And  vrith  all 
the  miles  of  phone  lines  and  all  the 
millions  of  switches,  sooner  or  later 
there  is  bound  to  be  an  extra  click 
or  two  when  you're  trying  to  dial  a 
seven. 

Analog  records  can  be 
scratched;  clicking  rotary  dials  can 
be  misunderstood  by  a  switch- 
board; ordinary  TV  signals  can  suf- 
fer during  a  thunderstorm — the 
problems  with  analog  are  legion. 
But  bad  weather,  dust,  or  scratches 
cannot  hurt  a  number.  1388  is  al- 
ways 1388. 

So  everywhere  you  see  the  ef- 
fects of  digitization.  You  used  to 
turn  up  the  volume  on  a  radio  by 
turning  a  knob.  Now  you're  likely 
to  find  a  button  or  a  pressure  pad 
where  the  knob  used  to  be.  When 
you  press  it,  nothing  behind  the 
button  revolves,  nothing  analog 
happens.  Numbers  are  simply  in- 
creasing or  decreasing  in  a 
microprocessor  chip.  Many  elec- 
tronic appliances  now  have  no  ana- 
log knobs  at  all. 

Speed,  efficiency,  malleability, 
and  integrity  are  the  advantages  of 
digitization.  The  analog  world  is  in 
its  twilight.  It's  too  early  to  tell  if 
there  are  any  hidden,  unpleasant 
side  effects  of  digihzation,  any 
thrusting  or  bumping  beneath  the 
surface.  Yet  we  increasingly  depend 
on  a  reality  composed  of  numbers 
so  quick  and  so  immense  that  we 
cannot  watch  them  or  feel  them  or 
even,  in  many  ways,  understand 
them.  In  a  sense,  we're  turning 
things  over  to  the  computers.  They 
have  no  trouble  at  all  with 
numbers. 


Introducing 


^"New  Impiwed  HHaOerfype 

and  the  newest  members  of  the  MasterType  Family. 


ff 


America's  #1  educational  software  program 
now  has  the  elements  of  a  traditional  touch- 
typing  course  in  addition  to  being  the  most 
entertaining  way  ever  to  learn  to  type.  New 
Improved  MasterType  now  includes  a  second 
diskette  of  finger  positioning  drills  and  games 
to  increase  your  typing  speed  and  accuracy. 

You'll  become  an  expert  typist  faster  than 
ever  as  you  master  the  keyboard,  Then  you'll 
be  ready  to  try  two  new  programs  in  the 
MasterType  Family. 

MasterType's  Writing  Wizard.™  The  easi- 
est, friendliest  full-function  word  processing 
program  you'll  ever  find.  And  Writing  Wizard 
will  help  you  write  effectively  too.  Color  high- 
lighting for  easy  editing,  dual  windows,  a 
handy  database  with  mail  merge  capability 
and  multiple  typefaces  make  it  easy  for  you 
and  your  children  to  express  yourselves 
clearly  and  creatively. 

MasterType's  Figures  &  Formulas.™  The 

"computing  encyclopedia"  of  weights  and 
measures  for  kids  and  adults.  From  centime- 
ters to  light  years,  you  can  calculate,  convert 
and  compare.  Figures  &  Formulas  will  even 


allow  you  to  create  customized  quizzes  for 
your  kids. 

The  MasterType  Family  of  programs  makes 
learning  more  fun  and  easier  than  ever  for 
both  you  and  your  children.  Look  for  these 
programs  at  your  dealer's  now. 

Availability: 


New  Improved 
MasterType: 

Apple  He/Dc,® 
IBM- PC/XT/PCjr,® 
Atari,®  Commodore  64.® 
All  with  2  disks,  only  1  disk 

drive  necessary 
Macintosh  disk. 
Atari  and  Commodore 
cartridges. 

MasterType's 
Writing  Wizard 

Apple  He  (128k) /He, 
Commodore  64. 
Both  with  2  disks,  only  1 
disk  drive  necessary 

MasterType's 
Figures  & 
Formulas: 

Apple  ne/IIc,  Commodore  64. 
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The  enjoyment  goes  on  forever! 
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For  APPLE®  II,  ATARI®,  COMMODORE®  64  and  IBM®  PC  microcomputers 

Strategy,  Science  Fiction, 
Fantasy,  Adventure,  Sports  Illustrated', 

Educational  and  even  Arcade 
GAMES  for  the  HOME  COMPUTER  from 


m 


microcomputer  gamer 

DIVISION 

The  Avalon  Hill  Game  Company 

4517  HARFORD  ROAD,  BALTIMORE,  MD  21214     (301)  254-9200 


At  leading  Computer 

and  Gome  Stores  everywhere 

,.  ,  or  CALL  TOLL  FREE 

1-800-638-9292 

tor  store  locations 

or  ordering  information 

Use  the  coupon  io  send  for 

a  fult-color  brochure 

with  pretty  pictures  and 

in-depfh  game  descriptions. 


The  Avalon  Hill  Game  Company  •  4517  Harford  Road.  Baltimore.  MD  21214 

I  want  to  play  forever!  Please  send  me  your  full-color  catalog.      I 
(Enclosed  is  SI. 00  to  cover  postage  and  handling.) 

Name 


Address . 


I     City.  State.  Zip 


I 


Type  of  computer 


READERS'  FEEDBACK 


The  Editors  and  Readers  of  COMPUTE! 


Tl  Reverse  Flash 

I  own  a  TI-99/4A  with  Extended  BASIC,  but 
have  programmed  on  a  number  of  computers. 
Several  of  these  computers,  such  as  the  Apple 
and  Atari,  have  reverse  video  characters.  Since 
the  TI  lacks  reverse  characters,  1  wrote  the 
following  short  routine  to  simulate  them: 

iOO  HEM   INVERSE  CHAR 
CAL  L  SCREfcN  t  2  ) 
FOR   1=65  TO  90 

T(i,A$]::   CALL 

;   NEXT   I 
CALL  CLEAR 
FOR   1=9   10   12 

,2,16)::   NEAT 


\   1  0 

)  20 


1  3  0 
1  40 


::   CALL  CHARPA 
CHARt  i+32,A*J  : 


CALL  COLORCI 

:   FOR   i  =  6   TO 

NE 


;  :   FOR   I 

:   DISPLAY 
1  =  1   10   5 
1  7  0 


8   ::   CALL  C0LURtl,)e,2J 
XT   I 
15  0  A  t  =  "  1  N  V  E  R  S  E " 
160  B*  =  "  inverse" 

WO   DISPLAY   ATCll,llJ:At   ;: 
=1   TO   50   ::   NEXT   I   : 
A  T  1  I  1  ,  i  i  J  :  B  t   :  :   FOR 
0   ::   NEXT   I   ::   GOTO 
18  0  END 

This  routine  replaces  the  lowercase  letters 
(produced  with  the  ALPHA  LOCK  key  up)  with 
inverse  capitals.  First,  in  line  120,  the 
CHARTPAT  and  CHAR  subprograms  replace  the 
lowercase  letters  (characters  97-122)  with  cap- 
itals. Next,  in  line  140,  color  codes  are  assigned 
to  the  redefined  characters  to  create  inverse 
characters. 

For  added  effect,  a  flashing  routine  similar  to 
that  produced  with  the  Apple's  FLASH  command 
has  been  added  in  line  170. 

J.  P.  Lester 

Thank  you  for  contributing  this  handy  routine. 

Commodore  1541  Head  Alignment 

I  own  a  Commodore  64  and  a  1541  disk  drive.  I 
am  having  problems  loading  programs  that  were 
saved  about  two  months  ago.  Programs  that 
were  recently  saved  don't  present  a  problem. 
When  I  attempt  to  load  the  older  programs,  the 
red  read/write  light  flashes  the  entire  time  the 
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program  is  loading.  Some  programs  won't  load, 
period.  I've  tried  to  clean  my  drive,  but  the  prob- 
lem persists.  Can  you  please  tell  me  what  is 
causing  this?  I  remember  reading  an  article  that 
said  when  programs  are  saved  in  different  tem- 
peratures, problems  may  arise.  If  this  is  true,  can 
this  be  the  nature  of  my  problem? 

Gerry  Robinson 

Although  temperature  extremes  can  damage  stored 
disks,  it  is  probably  not  the  source  of  your  problem. 
As  long  as  disks  are  used  and  stored  within  the 
recommended  range  of  50  to  125  degrees  Fahrenheit, 
you  shouldn't  have  any  trouble. 

The  alignment  of  the  read/write  head  in  your 
disk  drive  may  be  skewed.  The  stepper  motor  some- 
times slips  out  of  alignment  on  some  models  of  the 
1541.  This  motor  is  responsible  for  precisely 
positioning  the  read/write  head  when  the  disk  is 
reading  or  writing  data.  You  should  consider  taking 
your  drive  to  a  Commodore  Service  Center  to  have 
it  checked  out. 

If  the  red  busy  light  on  the  front  of  the  drive 
blinks  while  you're  loading  programs,  this  can  in- 
dicate the  drive  is  having  trouble  reading  the  data 
on  the  disk.  This  is  not  to  be  confused  with  the 
steadily  blinking  light  encountered  with  a  DOS 
(Disk  Operating  System)  error.  Ideally,  the  busy 
light  should  constantly  glow  red  while  reading  data 
on  the  disk. 

Computers  And  Laser  Discs 

I  was  wondering  if  Atari  was  planning  to  pro- 
duce a  laser  disc  machine  for  use  with  its 
computers.  I  had  read  they  had  planned  to  do  so, 
but  then  decided  to  drop  the  idea.  Is  this  true? 

John  Engman 
Originally  designed  to  store  high-quality  video  im- 
ages, the  laser  disc's  power  is  only  now  being 
tapped.  Unlike  a  videocassette  recorder,  which 
works  like  a  computer  tape  drive,  a  laser  disc  player 
has  fast  random  access  to  any  frame,  analogous  to  a 
computer  disk  drive.  Theoretically,  any  computer 
can  be  interfaced  with  the  relatively  simple  controls 
required  to  drive  a  laser  disc.  Digital  Research,  Inc., 
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Jbu  bypass  the  bumps,  detours 
I  and  pitfalls  of  computing  | 
Lthe  moment  you  reach  for  f 
^  ^  Maxell— 
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The  road  to  floppy  success  is  paved  with  our  Gold  Standards. 


Maxell  speeds  your  success  in 
computing.  Helping  you  avoid  traps 
that  can  block  the  way  to  information 
you've  stored.  After  all,  our  disk  is  an 
industry  leader  in  error-free  perform- 
ance. Performance  backed  by  a  lifetime 
warranty. 

Consider  this:  Disks  travel  through  a 
disk  drive  where  heat  builds  up.  And  up. 
So  Maxell  designed  its  protective 
outer  jacket  to  defy  140°F.  The  disk 
keeps  its  shape  and  keeps  your  infor- 
mation on  track. 


How  good  is  Maxell  Gold?  We're  the 
disk  that  many  floppy  drive  manufac- 
turers trust  to  put  new  equipment 
through  its  final  paces.  And  the  unique 
way  we  pack  our  oxide  particles  and 
bind  them  together  means  quality  for 
the  long  run. 

Dropouts?  Disk  errors?  Just  pass 
them  by.  You're  on  the  Gold  Standard. 

maxell 

ITS  WORTH  IT 


Maxell  Corporation  oF  America,  60  Oxford  Drive,  Moonnchii:,  N.J,  07074     201-44O-802O 


Picture  a  computer  under  11000 

that  runs  over  1000  of  the  best  programs 

written  for  the  IBM  PC. 
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Now  picture  this. 


There's  a  lot  that's  new 
about  PCjr  and  it's  all 
good  news  for  you. 

PCjr  now  has  a  lower  price. 
A  new  lypewriter'-slyle 
keyboard. 
A  new  option  that  can  give 

user  memory  a 

di'amatie  boost. 
And  new  business 

and  pei-sonal 

programs  to  add 

to  its  fast-growing 

library  of  up-to- 
date  programs. 
All  of  which 

can  make  PCjr 

the  most  useful 

computer  a 

little  money 

can  buy. 
It  comes  standard  with  128KB  of 

user  memory— twice  the  memory 

of  its  most  popular  competitor.  An 

advanced  16-bit 

processor'.  And      '- 

a  double-sided 

diskette  drive 

that  can  store 

over  twice  as  much 

information  as  most 

singie-sided  drives. 
\Mth  all  these 

features.  PCjr  can  run  over  a 

thousand  of  the  most  popular 

programs  written  for  the  IBM  PC. 

And  with  the  new  optional  l:28kB 

Memory  Expansion  Attachment. 


Right  now.  PCjVcaii  run 
Ihe  fxuverful  Lotus  l-J-.T" 
on  diskette  (with  Lotus  i-3-3 
PCjr  Installation  Kit  and 
addition^]  memorji.  The 
new  cartridge  version, 
requiring  no  additional 
memorv.  will  be  available 
this  fall. 


diskettes,  and  don't  take  up  a 
bit  of  user  memory.  The  three 
newest  examples  being 
Lotus  1-2-3  J  the  fascinating 
PCjr  ColorPaint  and 
Managing  Youi'  Money™ 
by  financial  expert 
Andrew  Tobias. 

As  its  library  of  software 
keeps  growing.  PCjr  keeps 
growing,  too.  By  leaps  and 
bounds.  Because  IBM 
designed  it  with  13  ports 
for  add-on  options.  And 
a  modular  construction 
that  will  accept  new 
capabilities  down  the 
road.  Even  those 
that  haven't  been 
invented  yet. 
All  this  in  a 
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Miinii).'ini;  Viiir  Muricv"' 
by  AjHict'vs  lijIjiHs,  rii'w 
on  I'Hi'lridge  for  PCjr,  is  a 
comprehensive  personal 
finanrial  advisorand 
manaper 


The  new  I'(  jr  Memory  Kx|iai[sion 
Attaf'hrnent  i-aii  give  memory  a 
quick  lift  to  2.t()K.U.  (Jr.  along  with 
a  PCj'rPowtT  Kxpansiofi  Attachment, 
all  the  wav  to  a  heflv  .5LJKB. 


Tm'ii  ytKir  screen  into 
a  canvas.  The  new 
enrlridge  program. 
PCjrCJilori^aint.  k'ts  you 
create  with  theadded 
dimen&ii^i  of  color. 

it  can  run  over  a 
thousand  more. 

PCjralsorunsa 
growing  number  of 
powerful  cartridge 
programs.  They 
work  faster'  than 


Managing  Your  Money  is  a  trademark  of  M  ECA 
1-2-3  and  Lotus  are  trademarks  of 
Lotus  Devetopmsnt  Corporation. 

*Weigtit  does  not  include  power  pack  and  monitor 
t|BM  Product  Cenler  price 


/* 


»iv. 


computer  that  weighs  a  mere  10  pounds.^ 

lakes  up  just  a  bit 
over  a  square  foot  of  desk 
space.  And  costs  less 
than$L(KMr. 

without  monitor. 
Picture  yourself 
with  a  PCjr. 
Try  one  out 
and  see  what's 
new  at  an 
authorized 
IBM  PCjr 
dealer  or  IBM  Pi'oduct 
Center. 

For  the  name  of  the 
store  nearest  vou.  call 
l-8()(t-IBM-PCJB. 
1-80(1 -447-0890. 


xVIore  coiiipiilfT  for  >uur  monpy. 

See  how  PCjr  compares  with  other 
compulersal  its  price 


■"1 


Momofy 

User  Memory  (RAM): 
128KB  (enpand- 
able  to  512KB) 

Permanent  Memory 
(ROM)  64KB 

Diskette  Drive 

Doubie-sded. 

double  density 
Capacity;  360KB 

Processor 

16  bit  8088 

Keytwerd 

Typewriter-style 
Detactied;  cordless 

Warranty 

1-year  limited 
warranty 


Software 
Runs  over  l.OCM 

programs  written 

for  the  IBM  PC 
Runs  both  diskette  and 

cartridge  programs 
Display 

40-and8G-cotumn 
Resolution: 

4-co!of: 
640fi  X  2O0v 

16.co!or: 
320ti  X  200v 
Expandabiirty 
Open  architecture 
Optional  128Ka 

Memory  Expansion 

Attachmentis) 
13  ports  for  add-ons, 

including  duill-in 

serial  interlace 


J 


In  Alaska  and  Hawaii,  call 


0 


PCjrs  nev  tjpewriter- 
sljle  keybiiard  adds  a 
niee  tiitjcli  to  business, 
home  or  educatiunal 
coniputinK. 


IBM  PCjr 

Growing  by  leaps  and  bounds. 


LittleTramp  character  iict-nseJ  by  Bubbles  Inc. , 


sells  the  Vidlink,  a  $49  hardware /software  package 
that  lets  you  interface  a  Commodore  64  to  a  laser 
disc  player.  Versions  will  soon  be  available  for  the 
IBM  PC  and  Apple  11. 

Also,  while  not  essential,  it's  useful  if  the  inter- 
face can  mix  computer  and  laser  disc  images  so  you 
can  superimpose  sprites  and  text  with  the  laser  disc 
image.  With  a  laser  disc,  surprising  realism  can  be 
attained  in  computer  backgrounds,  but  laser  discs  do 
not  seem  to  be  capable  of  entirely  replacing  the 
bitmapped  raster  graphics  currently  used  by 
computers.  A  laser  disc  is  limited  to  the  available 
images,  whereas  computer  graphics  can  be  dynami- 
cally synthesized. 

Since  the  laser  disc  can  be  accessed  at  random, 
video  can  be  shown  in  nonsequential  order,  branch- 
ing to  different  frames  under  computer  control.  The 
laser  disc  has  already  proved  to  be  a  valuable 
educational  aid,  especially  when  teamed  with  a 
computer. 

The  new  Atari  7800  Pro-System  videogame  ma- 
chine has  a  jack  on  the  side  for  mixing  video  from  a 
laser  disc.  A  computer  keyboard  that  accepts  stan- 
dard Atari  peripherals  also  was  planned  for  the 
7800  Pro-System.  Several  Japanese  companies  have 
shown  machines  (including  a  low-cost  MSX  com- 
puter) with  laser  disc  control  and  video  image 
mixing. 

Laser  discs  have  enormous  storage  capacity.  A 
laser  disc  can  store  much  more  information  than  a 
comparably  sized  conventional  magnetic  disk,  mak- 
ing it  an  attractive  mass-storage  alternative.  Up  to 
this  point,  laser  discs  have  been  read-only,  since 
storing  the  information  involves  burning  pits  into 
the  disk  surface.  New  technologies  such  as  optical- 
assisted  magnetic  recording  permit  both  read  and 
write  access.  Panasonic  sells  a  read/write  optical 
disk  recorder  using  8-inch  disks.  According  to  the 
press  release,  "Each  disk  can  hold  the  equivalent  of 
10,000  letter-size  documents."  The  list  price  is 
$35,000. 

Commodore  Plus/64? 

After  reading  about  the  new  Commodore  Plus/4, 
I  loved  the  idea  of  their  BASIC  having  60K  of 
user  memory,  even  though  I  don't  care  for  the 
reduced  graphics  and  sound  capabilities.  Is  it 
physically  and  electronically  possible  to  install 
the  Plus/4's  BASIC  ROM  chip  into  the  64? 

Ken  Climer 
Although  the  ROM  chips  used  in  the  Plus/4  can 
plug  into  your  64  physically,  as  well  as  respond 
properly  electrically,  the  software  contained  in  the 
chips  is  incompatible  with  the  hardware  of  the  64. 
Even  though  both  machines  use  software-compatible 
microprocessors,  the  64  does  not  map  its  memory, 
graphics,  sound,  or  input/output  in  the  same  man- 
ner as  the  Plus/4.  An  experienced  programmer 
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might  be  able  to  translate  the  BASIC,  but  it  would 
be  quite  a  task.  The  64  Super  Expander  cartridge 
offers  the  same  graphics  commands  found  on  the 
Plus/4,  although  there  are  no  disk  commands. 

IBM  Feedback 

Here  are  some  comments  offered  by  a  reader  of 
COMPUTEl's  PC  &  PCjr  magazine  (now  incorporated 
into  COMPUTE!)  on  two  "Feedback"  answers  pub- 
lished in  the  September  1984  issue. 

With  respect  to  the  letter  from  John  Bugianesi 
pertaining  to  a  graphics  dump  to  the  Gemini  lOX 
printer:  Your  suggestion  to  LPRINT 
CHR${27)"A"CHR${6)  does  set  the  proper 
linefeed  for  a  graphics  dump,  but  the  GRAPHICS 
utility  resets  the  linefeed  to  an  incorrect  value  for 
the  Gemini. 

Also,  it  is  possible  to  enter  graphics  charac- 
ters from  the  PCjr  keyboard.  First,  press  the  Fn 
key,  then  press  N.  This  puts  the  keyboard  into 
numeric  mode.  The  cursor  keys,  when  pressed, 
type  out  numbers.  Now,  hold  down  the  ALT  key 
and  type  in  the  ASCII  value  of  the  desired 
graphics  character.  When  you  let  go  of  ALT,  the 
character  appears.  To  get  out  of  numeric  mode, 

press  Fn-N  again.  »,  ™  ,      . 

N.  Thomas  Lischer 

Thanks  for  clarifying  the  problem  with  dumping 
graphics  to  the  Gemini  lOX  printer. 

Your  second  suggestion,  however,  still  doesn't 
solve  the  problem  of  entering  all  the  graphics 
characters  from  the  PCjr  keyboard.  Even  though 
ALT  can  be  used  to  enter  any  ASCII  value,  there 
are  still  many  graphics  characters  that  can  be  dis- 
played on  the  screen,  but  not  typed  from  the  key- 
board. For  example,  when  you  press  CTRL-A,  a 
happy  face  character  appears.  CTRL-A  returns 
CHR$(1),  the  value  of  the  happy  face.  The  solid  face, 
CHR$(2),  theoretically  could  be  entered  with  CTRL- 
B,  but  this  value  causes  BASIC  to  move  the  cursor, 
not  print  the  character.  Some  graphics  characters 
cannot  be  reached  even  with  CHR$,  let  alone  from 
the  keyboard.  The  only  way  to  access  some  charac- 
ters in  BASIC  is  to  POKE  them  directly  into  screen 
memory. 

Expanding  VIC  Custom  Characters 

When  the  16K  memory  expander  is  plugged  into 
a  VIC-20,  the  BASIC,  color,  and  screen  memory 
locations  are  moved  around.  I  have  used  a  tech- 
nique published  in  your  magazine  to  move  these 
locations  in  the  expanded  VIC  to  the  unexpanded 
VIC's  locations.  However,  doing  this  sometimes 
causes  the  BASIC  program  to  overwrite  my  pro- 
grammable characters. 

I  have  tried  to  protect  my  character  set  by 
moving  down  the  top  of  user  BASIC,  but  this 


Last  night,  39  musicians  had  a 

CX)MPUSERVE  conference,  so  did  31  M.D.S, 

49  Sports  fans  and  640  apple  polishers, 
and  no  One  had  to  leave  home. 


The  Electronic  Forum, 
Cheaper  than  Long  Distance 
and  Much  More  Rewarding. 

Every  night  on  the  CompuSen^e 
Information  Service,  professional 
and  social  groups  discuss  a  wide 
range  of  subjects.  From  what's  new 
in  medical  technology  to  what's 
nouvelle  in  continental  cuisine. 

And  every  day  more  computer 
owners  who  share  a  common 
interest  are  discovering  this  exciting 
new  way  to  exchange  ideas  and 
even  transfer  hard  copy  data. 


And  besides  electronic  forums, 
they  leave  messages  for  each  other 
on  our  national  bulletin  board, 
"talk"  informally  on  our  CB  simulator, 
and  communicate  via  CompuServe's 
electronic  mail. 

But  best  of  all,  in  most  cases, 
CompuServe  subscribers  get  all  of 
these  state  of  the  art  communications 
options,  plus  a  world  of  on-line 
information  and  entertainment  for 
the  cost  of  a  local  phone  call  plus 
connect  time. 

To  become  part  of  this  flexible 
communications  network,  all  you 


need  is  a  computer,  a  modem  and 
CompuServe.  CompuServe  connects 
with  almost  any  personal  computer 
terminal,  or  communicating  word 
processor 

To  buy  a  Starter  Kit,  see  your 
nearest  computer  dealer.  To  receive 
our  informative  brochure  or  to  order 
direct,  call  or  write: 

CompuServe 

Consumer  Inlormalion  Service.  PO  Box  20212 
5000  Arlmgion  Cenire  Blvd.  Columbus  OH  43220 

800-848-8199 

In  Ohio  call  614-457-0802 
An  HfiH  Block  Company 


limits  the  memory  so  much  that  I  may  as  well 
write  my  programs  without  my  expander.  Can 
you  tell  me  how  to  locate  my  programmable 
characters  higher  in  the  user  BASIC  area  without 
changing  the  screen,  color,  and  BASIC  locations? 

Michael  Worobec 

The  major  problem  encountered  when  using  custom 
characters  on  a  VIC-20  with  8K  or  more  memory 
expansion  is  where  to  place  them. 

In  the  unexpanded  VIC,  a  small  amount  of 
memory  is  usually  reserved  at  the  top  of  user  BASIC 
for  the  characters.  However,  this  cannot  be  done  in 
the  expanded  VIC  because  the  VIC  chip  (which  con- 
trols character  information)  cannot  see  the  expan- 
sion memory.  In  this  case,  the  easiest  solution  is  to 
move  the  start  of  BASIC  up  a  few  pages  and  place 
the  custom  characters  below  BASIC. 

For  example,  if  you're  using  an  8K  expander, 
you  can  move  the  start  of  BASIC  to  5632,  and  place 
the  custom  characters  at  locations  5120-5631.  This 
reserves  512  bytes  of  memory,  enough  for  up  to  64 
custom  characters. 

Here's  an  example.  Clear  the  computer  by  turn- 
ing it  off,  then  on  again.  Then  enter  the  following 
statements: 

POKE  44,22:POKE  5632,0:NEW 

To  make  your  custom  character  set  visible  to 
the  VIC  chip,  POKE  36869,205.  To  switch  back  to 
the  standard  set,  POKE  36869,192. 

Protecting  Disks 

I  am  planning  to  put  some  floppy  disks  into  a 
safety  deposit  box  and  there  is  the  possibility  of 
some  magnetized  objects  being  in  the  box,  too.  Is 
there  anything  that  1  could  store  these  disks  in 
that  would  protect  them  from  magnetism? 

Bubba  Woods 

A  magnetic  field  can  penetrate  wood,  glass,  plastic, 
aluminum,  and  most  other  nonferrous  materials. 
However,  magnetism  cannot  penetrate  steel,  iron, 
nickel,  or  cobalt  (metals  which  are  attracted  to  a 
magnet).  Since  nickel  and  cobalt  boxes  aren't  widely 
available,  simply  find  a  small  steel  box  in  which  to 
store  your  disks.  However,  if  the  magnetic  field  is 
strong,  the  box  itself  can  become  magnetized  over 
time.  Also  remember  that  the  strength  of  a  magnetic 
field  decreases  rapidly  with  distance  from  the  mag- 
netic object.  A  steel  box  located  a  safe  distance  from 
the  field  would  be  your  best  bet. 

Atari  Telecommunications 

I  own  an  Atari  400  with  48K  of  memory,  an  810 
disk  drive,  and  1027  printer.  I  would  like  to  ex- 
pand my  system  with  a  modem,  but  I  know 
nothing  about  them.  What  would  be  the  best 
modem  to  buy?  Who  can  I  talk  to?  Am  I  limited 
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to  conversing  with  Atari  computers  or  can  I  con- 
verse with  other  computers?  What  is  a  direct- 
connect  modem? 

Paul  S.  Reyes 

There  are  a  huge  mtmber  of  third-party  (non-Atari) 
modems  available.  The  acoustic  modem  has  two 
rubber  cups  into  which  you  insert  the  telephone 
handset,  whereas  a  direct-connect  modem  attaches 
directly  to  the  telephone  lines.  All  modems  commu- 
nicate by  translating  the  ones  and  zeros  of  data  into 
two  tones,  which  are  reconverted  into  data  by  the 
modem  on  the  other  end.  The  disadvantage  of  an 
acoustic  modem  is  that  outside  noise  can  interfere 
with  the  modem  tones.  Also,  some  handsets  just 
can't  fit  into  the  acoustic  cups.  The  direct-connect 
modem  sends  its  pulses  directly  over  the  phone  line, 
and  can  automatically  dial  or  answer  the  phone  (al- 
though not  all  direct-connect  modems  have  these 
features).  Early  phones  without  modular  jacks  must 
be  adapted  for  use  with  direct-connect  modems. 

Almost  all  third-party  modems  plug  into  an 
RS-232C  serial  port.  This  is  an  extra  option  on 
many  computers,  including  the  Atari.  The  Atari  850 
Interface  Module  has  four  RS-232C  ports,  but  is 
hard  to  find  these  days.  Some  companies  sell 
modems  that  plug  into  the  joystick  ports,  and  Atari 
sells  a  direct-connect  modem  that  needs  no  addi- 
tional interface.  The  Atari  modem  comes  with  its 
own  software,  but  is  not  compatible  with  other 
modem  software.  You  need  this  software  to  turn 
your  computer  into  a  dumb  terminal,  permitting  you 
to  see  what's  coming  in  over  the  modem,  and  letting 
you  type  to  send  out  information  over  the  modem. 
Advanced  modem  programs  let  you  record  every- 
thing coming  in  (downloading),  or  transmit  a  block 
of  information  to  the  other  computer  (uploading). 

There's  a  huge  world  waiting  for  you  on  the 
other  end  of  the  modem.  You  are  not  limited  to 
communicating  with  other  Ataris.  Large  data  base 
services  like  The  Source,  Dow  Jones,  and 
CompuServe  offer  news,  stock  quotations,  electronic 
mail,  games,  even  computer  programming  in  FOR- 
TRAN, COBOL,  and  more.  Prices  for  these  services 
start  at  $5  per  hour  of  connect  time. 

Also,  there  are  thousands  of  public-access  bul- 
letin boards.  These  boards  are  set  up  by  individuals 
who  dedicate  their  computer  and  modem  to  a  kind 
of  mass  communication.  Bulletin  boards  let  callers 
read  and  leave  messages,  even  send  and  receive 
public-domain  programs.  Special-interest  bulletin 
boards  range  from  ham  radio  boards  to  religious  and 
adult-only  programming. 


Atari  Keyboard  Scanning 

I  own  an  Atari  800.  When  I  OPEN  #1,4,0,"K:", 
GET  #1,N,  press  the  letter  A,  and  PRINT  N,  I 
get  the  number  65.  But  when  I  PRINT  PEEK(764) 


takes  you  more  than 
30  seconds  to  read  this  ad, 
you  need  Evelyn  Wood. 


The  Evelyn  Wood  Dynamic  Reader™ 
Now,  the  world's  most  renowned 
master  brings  the  techniques  of 
Dynamic  Reading  to  your  computer. 

Learning  to  read  faster  isn't  good  enough.  With 
the  Evelyn  Wood  Dynamic  Reader,  you'll  learn 
to  read  three  to  ten  times  faster- but  with 
better  comprehension  and  retention. 

OnlyTimeworks  brings  this  highly 
successful  reading  program  into  your 
computer  It  will  guide  you  like  a  gifted  teacher  through  the 
drills  and  exercises  at  your  own  comfortable  pace,  automatically 
record  your  progress,  and  let  you  graphically  review  your  results 

on  colorful  bar  charts. 

Reading  Dynamics 
is  not  a  skimming  or 
"key  word"  association 
technique.  It  is  a  totally 
different  reading  concept 
that  registers  every  word, 
every  idea,  every  shade 
of  meaning  in  the  written  material.  You  will  use  more  of  your  mental 
capacity  and  learn  to  concentrate.  Your  mind  won't  wander  while 
you  read. 

Reading  dynamically  is  more  enjoyable  than  reading  the  old 
way  Complete  thought  patterns  and  ideas  emerge  from  the  written 
material  in  a  smoothly  moving 
picture.  Instead  of  perceiving 
individual  bits  and  pieces  of 
information  and  putting  them 
together  as  best  you  can, 
you  will  see  total  concepts. 
Reading  dynamically  is  like 
living  in  the  material. 

The  Evelyn  Wood  Dynamic 
Reader  provides  you  with  the 
exercises  and  tools  you  need  to 
help  you  increase  your  reading 

comprehension  and  speed.  Your  own  personal  computer  helps  you 
develop  your  skills  at  your  own  pace. 

You  learn  the  essential  techniques  of  Dynamic  Reading  in  your 
own  home-at  any  time  convenient  for  you.  You  can  repeat  exercises 
as  often  as  you  wish  to  assure  that  you  maintain  optimal  reading 
efficiency  Each  program  contains  50  Skill-Builder  exercises,  20  read- 
ing exercises  and  40  quizzes. 

OnlyTimeworks  offers  the  Evelyn  Wood  Dynamic  Reader  Now 
at  your  favorite  dealer  Or  contact  Timeworks,  Inc.,  405  Lake  Cook 
Road,  Deerfield,  IL  60015.  Phone:  312-948-9200. 
Available  for  Commodore  64;  IBMf  Appl^*  AtariT 


Timeworks  Programs: 

e  Data  Manager  2  Q  Word  Writer ; .  Swiftax 

H  Money  Manager  a  Electronic  Checkbook 

r   Business  System  Series  ■  Dungeons  of 

Algebra  Dragons  ■  Spellbound  ■  Cave  of  ttie 

Word  Wizard  ■  Computer  Education  Kits 


©1984  Reading  Dynamics,  Inc.  afx3  Tirneworks.  Inc.  A]|  figfits  reserved.  'Hegistered  trademarks  of 
Commodore  Computer  Systems.  Snternahonal  Bustrwss  Machines  Corp.  Apple  Computer,  Inc.,  Atari.  Inc. 


and  press  A,  I  get  a  different  number.  Are  there 
any  PEEKs  that  will  get  me  65?  Or  is  there  an- 
other way  to  OPEN  and  GET  so  it  doesn't  pause? 

Brian  Worley 

Location  764  holds  the  value  of  the  last  key  pressed. 
This  value  is  not  in  Atari  ASCII  (ATASCIIh  but 
represents  the  row  and  column  of  the  key  pressed. 
When  no  key  has  been  pressed,  PEEK(764)  returns  a 
255.  If  you  don't  want  to  wait  for  a  keypress,  yet  get 
the  ATASCII  value  once  the  key  is  pressed,  use 
something  like  this: 

100  OPEN  •1.4.0,"K:" 

110   IF  PEEK C 764 ) ^255   THEN   130 

120  GET  ttt,N;PRINT   N,CHRS(N):EN 

D 
130  PRINT   "Still   waitinfl...":GO 

TO   110 

Commodore  64  Lost  Leader 

I  have  a  program  on  tape  for  the  Commodore  64, 
but  the  beginning  was  accidentally  erased,  wip- 
ing out  the  header.  Because  the  64  saves  its  pro- 
grams twice,  I  was  wondering  if  there  is  a  way  to 
load  the  second,  undamaged  copy. 

Joe  Monnin 

It's  true  that  Commodore  computers  automatically 
save  programs  twice  on  tape.  However,  if  the  tape 
header  has  been  destroyed,  there  is  very  little  hope 
for  recovering  the  lost  program.  The  header  contains 
important  information  on  the  type  of  file  and  where 
the  data  it  contains  is  to  be  stored.  Without  this,  the 
LOAD  routine  won't  know  how  to  handle  the 
program. 

If  the  header  was  intact,  but  one  of  the  copies 
of  the  program  was  damaged,  it's  likely  that  you 
could  still  recover  the  program  (see  "VIC/64  Tape 
Aids"  in  the  November  1983  issue  o/ COMPUTE!). 

IBM  Automatic  Proofreader 
Enhancement 

Some  readers  have  been  having  problems  with 
SAVE  and  LOAD  on  the  IBM  Automatic  Proof- 
reader. A  space  must  be  used  between  the  command 
and  the  filename.  Leaving  it  off  causes  a  syntax 
error: 

SAVE  "filename"  [correct] 
SAVE"filename"  [incorrect] 

Reader  Mike  Duch  offers  the  following 
modification  that  lets  you  leave  out  the  space  be- 
tween the  command  and  the  filename: 

27«  DELIMI TER= INSTCTEXTI , "  "):COMMA 
ND«  =  TEXT$:ARG«  =  "":  IFDELIMtTER  T 
HEN  COMMAN0*=LEFT*CTEXT».DEL IMI 
TER-n:ARG»=MID$(TXT»,DELIMITER 
+1 D :G0T0288 

275  DEL1MITER= I NSTR (TEXT* , CHR t C 3 4  )  3 
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:  COMMAND  t  =  TEXTS  :  ARG(  =  ""  HP  DEL  I 
MITER  THEN  COMMAND$=LEFTt ( TEXT* 
,DELIMITER-n  :ARGS=M  ID*  (TEXTS,  D 
EL IMITER) 
62B  IF  INSTRCARG*,". ")=0  THEN  ARG*= 
ARQ*+" . asc" 

VIC  Metamorphosis 

Help!  My  VIC  is  changing.  I  recently  noticed  that 
my  character  set  has  been  relocated.  In  the  past, 
when  1  powered  up  my  VIC,  the  location  for  the 
character  set  (36869)  used  to  be  240.  Now  it  is 
192.  Can  you  tell  me  why? 

Scott  D.  Killen 

Odds  are  that  when  you  get  the  value  of  192  at 
powerup,  you  have  8K  or  more  of  expansion  memory 
plugged  in.  The  normal  powerup  value  for  the  un- 
expanded  VIC  is  240.  Memory  location  36869  does 
more  than  just  indicate  the  location  of  the  character 
set.  It  also  points  to  the  start  of  screen  memory. 

When  you  use  8K  or  more  of  expansion  memory 
with  the  VIC,  a  few  things  change.  Screen  memory 
moves  to  4096-4607,  color  memory  to  37888-38399, 
and  the  start  of  user  BASIC  moves  to  4608.  In  other 
words,  the  value  of  36869  is  not  changing  because 
the  character  set  is  moving,  but  because  screen 
memory  is  relocating. 

Moving  The  64  Kernal 

I  was  given  two  Commodore  64  games  on  a  disk 
for  Christmas,  but  could  not  get  either  of  them  to 
work.  The  disk  drive  returned  the  error  message 
"Invalid  command."  My  dad  and  I  think  that 
there  is  an  error  in  our  Kernal,  because  we've 
used  the  same  disk  drive  with  other  64s  and 
both  games  have  loaded  and  run  fine.  We  saved 
the  Kernal  ROM  from  another  64  to  disk,  then 
loaded  the  Kernal  into  the  RAM  beneath  the 
ROM.  We  then  executed  POKE  0,PEEK(0)  AND 
253  to  disable  the  ROM,  thus  replacing  the 
Kernal  with  the  RAM-loaded  one,  but  this  did 
not  work.  Is  this  the  right  command  to  turn  the 
Kernal  off? 

John  Brooks 

The  Kernal  is  another  name  for  the  64's  operating 
system.  Although  it  is  responsible  for  communicat- 
ing with  the  disk  drive,  it  seems  unlikely  that  this 
would  cause  the  disk  error,  especially  if  you  are 
having  no  other  problems.  A  hardware  malfunction 
in  your  64  could  just  as  easily  be  the  culprit.  None- 
theless, the  command  you  should  use  is  POKE 
1,PEEK(1)  AND  253.  This  will  effectively  remove 
the  ROMs  from  $AOOO-$BFFF  and  $EOOO-$EFFF, 
revealing  the  underlying  RAM.  If  you  save  both 
these  ranges  on  another  machine  using  a  machine 
language  monitor,  you  can  load  the  two  files  into 
your  64.  If  you  only  want  to  load  the  Kernal  from 


f"Hi,  were  from  Europe,  Where's  the  gold?"/ 


A  SECOND  CHANCE  to  GET 
the  NEW  WORLD  RIGHT 


l€9^l:   notice 


J 

f  F  COLUMBUS 
I  HAD  LANDED  IN 
■  NEW  JERSEY;  if 
^^  Cortez  had  been 
nicer  to  Montezuma;  if 
Pizarro  had  been  a  more 
generous  soul,  would 
the  world  today  be  any 
different? 

If  you've  ever  won- 
dered about  things  like 
that,  you'll  like  Seven 
Cities  of  Gold  very  much 
indeed. 

It's  a  kind  of  adven- 
ture. An  unusually  rich 
and  technically  impres- 
sive one  with  new  conti- 
nents to  explore,  natives 
to  encounter,  resources  to 
manage  and  trade  routes 
to  establish.  But  beyond 
all  the  neat  stuff  Seven 
Cities  throws  up  on  the 
screen,  there's  something 
else  happening  here. 
It  feels  quite  odd  to 
look  at  the  map  and  see 
nothing.  Of  course  you 
have  to  explore  the  more 
than  2800  screen  new 
world  in  order  to  map  it. 
But  the  way  the  natives 
act,  the  way  you  get  older. 


7  hi  15  Euro/iL'.  Ill  iCTof/ing  3-D  graphics.  You  out/it,  visi'f  iht;  Crou-n.  kntnch  your  ikipi^  ardif  you're 
Clit  out  jar  this,  jou  rt;  [urn  liuct  to  tdt  ail  sorts  of  wild  stirrics  about  what  it'i  Cilte  over  there. 


1 

THf     'S 

s 

1 --     *- 

hm 

there  are  oter  JHOl*  st:r^'^m  to  t'.xpIerL  in  tiu^  riL-u       AniTnured  njnt't'5  sttrrounti  yoit.  They  have  rto 
luorld.  As  jou  icroll  through  ihem,  icasoiM  change     reasort  to  mu!  you.The  drum  beat  quickens. 


TrmJitig  uiih  ihc  Attecs  is  tricky  You  could  wiiui  iip     Home  fl^ani  you  view  your  maps,  fwc  yoitrseif  on 
with  enouRh  nvld  to  bwld  on  empire.  Or  as  soup.        the  boik.  and  consider  jour  place  in  history 


the  way  seasons  change 
and  your  men  behave,  and 
the  way  your  reputation 
preceedsyou  gives  you  a 
sort  of  feeling  that's 
unexpected  in  computer 
games.  It's  deeper.  Maybe 
a  little  disquieting,  it 
plays  as  much  in  your 
head  as  it  does  inside 
your  computer 

Seven  Cities  does  all 
this  with  the  real  world  or, 
better  still  (since  the  "new" 
world  really  isn't  any- 
more ),  it  will  construct  any 
number  of  completely 
detailed  hemispheres  for 
you  to  try  your  hand  with. 

Designed  by  Ozark 
Softscape  (the  people 
who  made  M.U.L.E., 
In/ou'OTU's"Strategy  Game 
of  1983"),  Seven  Cities  is 
about  as  near  a  recreation 
of  history  as  has  ever 
been  accomplished,  with 
or  without  a  computer 

Find  it.  Stomp  around 
in  it.  See  if  you  can't  do  a 
better  job  than  all  the  cel- 
ebrated figures  who  got 
us  into  the  mess  we  have 
to  deal  with  today. 


SEVEN  CITIES  o/GOLD 

from  ELECTRONIC  ARTS" 


MACHINE  REQUIREMENTS;  Seven  Cities  of  Gold  is  available  for  the  Apple  K,  U-r ,  lie  <Si.  Ik.  Commodore  64  and  Atari  home  computers, 

SnmCirtJi  i)/Oi)U  mJ  M  U  L  E  ire  rejistfttd  irnieriurki  <ll  EWitouk  Aris  ,\nJc  a  a  [rulcrarl;  of  Appie  Compitcr  Qirp, Ommodore  Ls  >  Itadcmiik  of  Comm^re  Busin™  MJthjnrj,  Int  Aun  »  a  tradmarli  of 

Atari  Computet  Cotp  ^^r  a  fr«  pnJutft  cataki^i*,  Knd  a  itamprd.  (^If-addreMcd  fiO  rinrbpc  w  Efccirtmic  Am.  2755  dmpji  Drnc-  San  Matre,  CA  9440  J 


the  other  machine,  but  don't  want  to  change  BASIC, 
you  must  copy  the  contents  of  the  BASIC  ROM  to 
the  underlying  RAM  with  this  statement: 

FOR  1=40960  TO  49151:POKE  I,PEEKCI):NEXT 

After  the  Kernal  and  BASIC  have  been  copied  or 
loaded  into  RAM,  use  the  aforementioned  POKE,  or 
simply  POKE  1,53. 

A  BASIC  Sort 

My  daughter  has  written  an  inventory  program 
to  list  our  music  cassettes.  It  uses  DATA  state- 
ments to  list  type  of  music,  name  of  cassette,  and 
performer.  We  have  for  several  months  at- 
tempted to  write  a  routine  whereby  we  can  list 
all  the  performers  in  alphabetical  order,  but  with- 
out success.  Is  there  any  way  we  can  do  this  and 
not  have  the  program  running  forever? 

Don  Cordry 

There  are  a  number  of  good,  fast  sorts,  but  the  bub- 
ble sort  is  one  of  the  shortest  and  easiest  to  under- 
stand and  modify.  It  works  by  comparing  every  item 
to  the  one  beneath  it.  If  the  two  items  are  out  of  or- 
der, they  are  switched.  The  sort  continues  until  no 
more  exchanges  are  necessary. 

The  name  comes  from  the  ivay  lower-rranked 
data  tends  to  "bubble"  upwards.  The  small  sub- 
routine below  can  be  used  to  sort  string  arrays.  It's 
easy  to  modify  for  whatever  purpose  you  need.  The 
variable  N  should  be  set  to  the  number  of  perform- 
ers, and  all  the  performers  should  be  read  into  the 
array  prior  to  the  sort.  This  program  will  work  as  is 
with  most  versions  of  BASIC,  but  would  need  to  be 
modified  to  run  on  an  Atari. 

5000  EX°0 

5010  FORI=lTON-l 

5020  IPA? ( I ) > A$ ( I+l ) THENT $=A? ( I ) s A? ( I )=A$ 

( I+l ) t A$ ( I+l )=T$  tEX=l 

5030  NEXT  I 

5040  IFEXO0THEN5000 

5050  RETURN 


Commodore  Compatibility 

I  have  a  Commodore  4032  computer  with  a 
Commodore  2031  disk  drive.  I  am  thinking  about 
buying  a  Commodore  64,  but  only  if  the  2031 
drive  can  be  used  with  it.  Is  there  any  way  this 
can  be  done? 

Robert  D.  Byer*! 

The  4032  computer  and  2031  disk  drive  commu- 
nicate over  the  IEEE-488  parallel  bus.  Bytes  are  sent 
eight  bits  at  a  time.  The  Commodore  64  and  its 
1541  disk  drive  use  a  serial  bus  that  is  similar  to 
the  IEEE-488,  but  it  sends  bytes  one  bit  at  a  time. 
You  cannot  directly  attach  your  IEEE-488  disk  drive 
to  the  64,  but  several  manufacturers  sell  IEEE  inter- 
faces for  the  Commodore  64,  some  as  low  as  $100. 
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With  an  IEEE  interface  plugged  into  the  cartridge 
port,  your  2031  will  transfer  data  faster  than  a 
1541.  There  are  also  IEEE  interfaces  that  attach 
through  the  serial  port. 

In  addition,  your  drive  is  read  and  write 
compatible  with  the  1541,  so  you  should  be  able  to 
load  most  commercial  software.  Unfortunately,  few 
of  these  interfaces  are  perfect.  Some  software  just 
won't  work  with  them,  due  to  changes  in  the  mem- 
ory map  caused  by  the  addition  of  the  interface. 

VIC  Paddle  PEEKs 

I  own  a  Commodore  VIC-20  and  a  set  of  paddle 
controllers,  but  cannot  find  the  commands  used 
to  incorporate  the  paddles  into  my  programming. 

Brad  Mills 

Although  there  are  no  built-in  commands  in  VIC 
BASIC  for  reading  the  paddles,  there  are  two  mem- 
ory locations  you  can  read.  Location  36872  returns  a 
value  from  0  to  255  (corresponding  to  a  counter- 
clockwise rotation)  for  paddle  1.  Paddle  2  is  read  by 
location  36873  in  the  same  manner.  In  BASIC,  use 
PEEK(36872)  or  PEEK(36873)  to  read  the  paddle  po- 
sition. The  paddle  buttons  are  read  by  checking  the 
locations  normally  used  to  read  the  joystick.  Paddle 
I's  fire  button  corresponds  to  a  joystick  position  of 
west  (left).  Paddle  2's  fire  button  is  synonymous 
with  a  right  deflection  of  the  joystick.  Also,  be 
aware  that  Atari  paddle  controllers  used  on  the  VIC 
do  not  return  the  full  0-255  range  provided  by 
Commodore  paddle  controllers.  Additional  infor- 
mation can  be  found  in  the  VIC-20  Programmer's 
Reference  Guide,  or  COMPUTEl's  Mapping  the 
VIC. 

Commodore  Colons 

I  have  seen  Commodore  64  programs  that  have  a 
line  number  followed  by  a  colon.  What  purpose 
does  the  colon  serve? 

Mike  Wells 

Most  Microsoft  BASICs  allow  you  to  put  a  colon  as 
the  first  character  in  a  line,  and  this  has  no  effect 
on  the  running  of  the  program  (except  to  slow 
execution  a  bit).  The  superfluous  colon  is  often  used 
to  merely  insert  a  visual  gap  in  the  program  listing, 
since  you  can't  store  a  blank  program  line.  Since 
many  BASICs  delete  any  leading  spaces  after  a  line 
number,  the  colon  is  also  used  to  indent  lines  for  in- 
creased readability,  since  spaces  after  a  colon  are 
preserved. 

Atari  Versus  Commodore  Disk  Drives 

I  read  in  a  lot  of  articles  that  the  Atari  disk  drive 
is  an  intelligent  drive  like  the  Commodore  1541. 
But  isn't  it  true  that  you  have  to  load  the  disk 
operating  system  (DOS)  into  the  Atari  before  it 


lOH  NO,  NOT  AGAIN./ 


SONqfARCHON 


I 


to  Sqjdine  and  Creatk 


fyou  took  all 
the  hours  spent 
b}'  all  the  people 
who've  played 

Archon  and  put 
them  together,  there's  a 
good  chance  it'd  amount 
to  more  human  effort 
than  it  took  to 
put  a  man  on 
the  moon. 
What  does 
this  mean?  Is  it  a  good 
thing?  And  why,  in  light  of  this,  did 
die  people  pictured  here  decide  to 
issue  a  scorching  sequel  named 
Archon  II:  ADEPT? 

For  starters,  we  don't  really  know 
what  it  means.  Except  that  a  lot  of 
people  who  had  a  pretty  good  time 
with  Archon  are  about  to  get  more 

of  what  they  like.  And  people 
who've  yet  to  experience  the 
best-selling,  award-winning, 
:ening  original 
have  two  good  things  coming 
their  way. 

Point  two:  If  there's  a  moral  issue 
here,  we  see  it  this  way:  A  wise  man 
once  said,  "1  ain't  never  had  too  much 
fun"  We  agree.  And  we  think  that 
once  you  get  your  hands  on  Arcfion  If  .- 
ADEPX  you'll  see  his  point. 


tL'  NI  .:ruJ  .Amu-  Westfalt  creatu'd  AtcJiuii.  iIu'  19S3  "Cuiiit^  of  ihe  Vcaf'^i^cording 
e  Compufinjj  Recent  evidence,  Ktmci^ci;  indicates  tfie^'  were  not  sulis/ied  with  ihii. 


a  seque 


wiui  n.T 


The  ArcKnn      .  4    ^  .    , 

a^^a.      knuckle -whit 


Now  for  the  third  question.  Why 
a  sequel?  Well,  there  are  sequels  and 
there  are  sequels.  The  good 
ones  happen  because  people 

just  haven't  had  enough  of 

chinSf—  a  good  thing.  Obviously 
we're  here  to  tell  you  that  Archon  II; 
ADEPT  falls  into  the  right  category. 

Where  Archon  took  inspiration 
from  chess,  fantasy  role -playing 
characters  and  arcade 
combat,  ADEPTcomes 
more  from  a  world  of 
its  own  making.  Like 
Archon,  it  pits  the  forces 
of  good  against  those 
of  evil.  But  in  place  of 
the  chessboard  motif 
there  is  a  map  of  ele- 
ments—Earth, Air,  Fire 


and  Water.  The 
role  of  magic  is 
greater.  The  strat- 

The  ADEPT      '='  , 

TT^majjEFa    egies  are  deeper. 
Things  move  faster.  And 
the  hidden  algorithms  that 
control  the  computer's  play 
are  considerably  smarter. 
Having  already  spent 
the  better  part  of  a  month 
playing  ADEPT{in  order  to  write 
this  ad,  of  course),  we're  quite  confi- 
dent it  will  seduce  you  too. 

And  if,  by  some  strange  chance, 
there  is  a  parallel  universe  in  which 
computer  simulations  come  to  life,  we 
are  confident  that  a  large  part  of  its 
population  has  Jon  Freeman,  Paul 
Reiche  III  and  Anne  Westfall  to  thank 
for  their  brief  and  miserable  existence. 


ARCHON  "&  ADEPT 

from  ELECTRONIC  ARTS: 


MACHINE  REQUIREMENTS:  Aichoji  is  asaLiablc  on  rfie  Apple  II ,  [1  + .  He  &  Ik .  IBM-PC.  PCXT  &  PQr.  Commodi.re  64  and  Aiari.  .ArcHoti  /J:  ADEPT  is  available  un  the  Cominodore  64  and  Atari. 

Arthim  jrui  AilVuitj  )I  ADEPT  ste  Tfp.wrrK!  mJcnurttcif  Elrccronii^  Arts  !rj  Atan  ii.  j  irsL^nurt  uf  Aun  Cotnputirr  Ci^rp  Appjt  i*  4  tr^iitenurk  i>i  Apple  Ci.itiipuwr  Corp  Comnsodcu'e  1$  a  rradfirtarlt  of  CftmmaJurir  Buuririi  Mj^hincs,  Inf.  IBM 
Ua  Indnruiik  ivflnicmatHifT.il  BuMrir*s  Marhinc*.  [nc  Fpra  frrcpniducT  caTHljspjr.  »«iLi  a  M.irrvFnJ  H^f-AJdrrunl.  Il^nivck^p^  ">  Elwinwiic  Am,  27^SC^nifXj«  [>rne.  San  Matcti-CA  9440i 


FaAe  (m  eAicat 
lHmie.Ai^bea 


America's  schools  need  your  help! 


The  publishers  of  America's  num- 
ber one  educational  program 
make  you  this  unusual  offer:  Take 
any  of  our  educational  programs 
home  and  be  a  hero  once,  because 
kids  love  the  fun  we  bring  to 
learning.  As  a  bonus  we'll  send 
the  program  of  your  choice  to 
your  school,  free*"^,  including  a 
gift  card  in  your  name.  You'll  help 
meet  the  acute  need  for  superior 
software  in  our  schools.  You'll  be 
a  hero  twicef 

The  Scarborough  System  has  a  complete 
range  of  programs  to  stimulate,  challenge  and 
help  you  or  your  children  be  more  produc- 
tive— including  Your  Personal  Net  Worth,  that 
makes  handling  home  finances  fast  and  easy, 
Make  Millions,  an  adult  business  simulation 
game,  and  PictureWriter,*  a  program  that 
makes  drawing  on  the  computer  fun.  At  your 
dealer's  now. 


i  f  i^  ^^tif  i#  Vi  VUW if 

^Scarborough  Systenns,  Inc.,  25  N.  Broadway,  Tarrytown,  New  York  10591    ^^ 
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MasterType'''M •  Sharpen  typ- 
ing skills  and  increase  com- 
puter facility.  MasterType  is 
the  nation's  best-selling  edu- 
cational prograrn.  It's  an 
entertaining  game  that 
teaches  typing  as  it  increases 
the  keyboard  skills  needed  to 
be  at  home  with  a  computer. 
And  there's  a  bonus  on  top  of 
this  bonus:  when  we  send  a 
copy  to  your  local  school,  at 
your  request,  your  child  will 
become  even  more  proficient 
with  a  computer. 


Run  for  the  MoneyTw  Learn 

to  pursue  profits  in  the  real 
world  by  escaping  from  an 
alien  planet.  Here's  an  excit- 
ingly different,  action-packed 
game  of  business  strategy  for 
two  players.  Your  children 
will  have  fun  as  they  learn  a 
lot  about  business. 


Phi  Beta  FilerTM*  New 

for  children  and  adults.  Orga- 
nizes lists  of  addresses,  dates, 
insurance  and  medical  rec- 
ords, hobbies  and  collec- 
tions— even  school  work — 
structures  quizzes  on  any 
subject,  quickly  and  easily. 
(Not  available  for  Atari.) 


MasterType 
Phi  Beta  Filer"^ 


Songwriter™*  Kids  and  adults 
will  love  making  music  at  the 
computer.  Just  press  a  key  to  lis- 
ten, press  a  key  to  record,  and 
you've  started  your  own  compo- 
sition. It's  a  fun  way  to  learn 
about  music.  And  Songwriter 
can  be  played  through  your 
stereo  or  computer. 


'National  Education  Association 
Teacher  Certified  Software. 


PatternMakerJ'^  An  amazing 
software  program.  It's  geom- 
etry. It's  art.  It's  great  fun.  Kids 
can  build  dazzling  patterns 
and  learn  a  lot.  PatternMaker 
builds  a  foundation  that  can 
be  applied  to  many  profes- 
sions and  crafts.  It  challenges 
creativity  and  effectively 
teaches  symmetry,  color  and 
design,  and  it's  just  as  much 
fun  for  grown-ups,  too. 


Our  programs  are  available  for:  IBM-PC/ 
PCjr,  Apple  II  family.  Commodore  64,  Atari. 


C^H        You'll  grow  with  us. 
i#rwiiM 


Yes!  I  want  to  software  a  school! 


"Enclosed  is  the  completed  warranty  card 
and  sales  receipt  for  the  purchase  of  a 
Scarborough  product.  I  am  enclosing  my 
check  for  $3.50  to  cover  handling,  ship- 
ping and  postage  required  to  send  a  free 
copy  of  a  Scarborough  program  to  the 
school  listed  below.  A  gift  card  with  my 
name  will  be  enclosed. 

Your  Name  (for  gift  card) 

Name  of  Principal 

Name  of  School 


Address  (school  address  only). 
City State 


_Zip- 


Software  will  be  sent  only  to  verifiable  school  addresses. 

Offer  Expires  Dec.  15,  1984 
Check  computer  used  in  school: 
D  Comm.  64        ['_]  Atari        D  Apple  II  family        H  IBM 

Check  product  to  be  sent  to  school: 

D  MasterType      D  Songwriter       D  Phi  Beta  Filer 

D  PatternMaker  D  PictureWritert  D  Run  for  the  Money 

+  Apple  only. 

Make  check  payable  and  mail  to: 

Scarborough  Systems,  25  N.  Broadway,  Tarrytown,  N.Y  10591 
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can  use  the  disk  drive,  whereas  the  1541  has 
DOS  built  in?  Do  you  really  think  this  qualifies 
the  Atari  as  an  intelligent  drive? 

Jerry  Cole 

Good  question.  An  intelligent  peripheral  is  merely 
one  with  its  own  microprocessor,  making  it  a  kind  of 
computer  in  its  own  right.  Intelligent  modems  can 
dial  phone  numbers  automatically.  Most  printers  are 
intelligent  peripherals.  Years  ago,  a  printer  couldn't 
even  print  characters  on  its  own.  The  computer  had 
to  turn  the  daisywheel,  strike  the  character,  advance 
the  carriage,  and  perform  linefeeds  by  commanding 
the  slave  circuitry  in  the  printer.  Other  "dumb" 
peripherals  include  the  cassette  drive,  simple 
modems,  and  most  joystick-type  controllers.  The 
television  screen  could  be  considered  a  dumb 
peripheral.  Some  computers  use  one  smart  drive 
with  a  controller,  then  add  unintelligeyit  slave 
drives  which  depend  on  the  smart  drive. 

There's  no  question  that  the  1541  is  more 
intelligent  than  the  Atari  drive.  The  154Tdoes  all 
disk  operations  on  its  own.  The  VIC  or  64  merely 
has  to  give  some  commands.  The  original  Com- 
modore PET  was  not  able  to  access  the  disk  on  its 
own,  so  a  RAM-loaded  DOS  was  impossible,  forcing 
Commodore  to  put  the  DOS  in  its  4040  disk  drive 
along  with  the  extra  RAM  and  ROM  required  to 
support  the  DOS  in  the  drive.  It  was  necessary  to 
carry  over  this  technique  to  the  1541  in  order  to 
preserve  compatibility  with  PET/CBM  4040  disks. 

The  Atari  810  (or  the  new  1050)  drive  can  only 
read  sectors,  write  sectors,  and  format  disks  on  its 
own.  Nonetheless,  there  are  real  advantages  to 
controlling  the  drive  from  the  computer.  If  there  is 
ever  a  bug  in  DOS,  it's  much  easier  to  re-issue  a 
new  version  of  DOS  than  to  have  to  replace  ROM 
chips  in  the  drive  itself.  It's  also  easier  to  customize 
and  modify  DOS  when  it's  in  RAM.  When  the  com- 
puter controls  primitive  disk  access,  far  more 
flexibility  and  even  greater  speed  is  possible.  For 
example,  on  the  1541,  disk  errors  must  be  requested 
from  the  drive,  so  it's  easy  to  miss  the  blinking 
light,  then  later  find  your  program  wasn't  saved.  On 
the  Atari,  disk  errors  are  tied  right  into  BASIC. 

On  the  other  hand,  no  computer  memory  is 
used  up  when  a  1541  is  added  to  a  VIC  or  64, 
which  is  a  vital  consideration  for  a  5K  VIC.  The 
only  real  disadvantage  of  a  RAM-loaded  DOS  is 
that  some  memory  is  made  unavailable  for  other 
programming. 

Electronic  Spreadsheets 

What  is  a  spreadsheet?  What  is  it  used  for? 

Andrew  Hansen 

A  spreadsheet  is  a  computerized  version  of  a  ruled 
notepad  like  the  ones  often  used  by  accountants. 
The  electronic  worksheet  consists  of  a  number  of 
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rows  and  columns.  A  cell,  which  can  hold  a  num- 
ber, a  label,  or  a  formula,  .is  one  of  the  spaces  cre- 
ated by  the  intersection  of  row  and  column  lines. 

For  example,  a  column  could  be  labeled  Ex- 
penses, Under  Expenses  you  would  list  a  column  of 
numbers.  The  last  cell  could  then  hold  a  formula  to 
add  up  everything  in  the  column,  so  this  sum  al- 
ways appears  in  the  last  cell.  The  power  of 
spreadsheet  software  derives  from  the  fact  that  you 
could  change  any  number  in  the  column,  and  the 
sum  would  then  be  updated  instantly.  And 
spreadsheets  offer  a  wide  range  of  mathematical  and 
logical  operations. 

In  effect,  a  spreadsheet  is  an  intuitive  and 
effective  programming  language  for  making  calcula- 
tions and  setting  up  large,  interactive  models.  The 
fact  that  you  can  change  any  value,  then  see  the  re- 
sults instantly,  gives  you  the  ability  to  efficiently 
play  "what  if"  on  a  massive  scale,  as  you  model 
complex  situations. 

Apple  ML  Disk  Access 

I  own  an  Apple  lie  computer  and  do  a  lot  of  my 
programming  in  machine  language.  One  of  the 
things  I'm  currently  working  on  is  a  program 
that  accesses  the  disk  drive  from  ML  using  the 
RWTS  and  File  Manager  routines  in  DOS.  The 
way  to  access  these  routines  is  to  JMP  to  location 
$309  for  RWTS  or  to  $3D6  for  File  Manager.  At 
each  of  these  locations  is  another  JMP  that  goes 
somewhere  in  DOS.  In  Apple's  new  Disk  Operat- 
ing System,  ProDOS,  there  is  nothing  at  these 
addresses  to  JMP  to  RWTS  or  File  Manager. 
Could  you  tell  me  how  to  access  RWTS  and  File 
Manager  from  ProDOS? 

Daniel  Wilson 

Apple's  ProDOS  operating  system  might  resemble 
DOS  3.3  when  used  from  BASIC;  but,  as  you  have 
discovered,  it  is  quite  different  when  used  from  ma- 
chine language.  The  RWTS  ("Read  or  Write  a  Track 
and  Sector")  and  File  Manager  subroutines  are  parts 
of  DOS  3.3,  not  the  Apple  He,  and  aren't  included 
in  ProDOS.  Instead,  all  operating  system  services 
are  requested  by  calling  the  ProDOS  MLI  (Machine 
Language  Interface).  There  are  24  functiotis  that  can 
be  requested  through  the  MLI,  including  many  of 
the  functions  performed  by  the  DOS  File  Manager. 

Unlike  DOS  3.3,  which  works  only  with  Disk  11 
drives,  ProDOS  is  desigjted  to  work  with  many  dif- 
ferent disk  drives,  each  with  its  own  method  of  stor- 
ing data.  ProDOS  organizes  data  into  "blocks"  of 
512  bytes,  which  may  or  may  not  correspond  to  the 
size  of  the  sector  used  by  the  storage  device.  The 
MLI  contains  functions  to  read  and  write  individual 
blocks  from  disk,  which  are  barely  equivalent  to 
RWTS's  functions,  but  these  are  intended  only  for 
diagnostic  and  repair  purposes.  For  ordinary  use,  di- 
rect disk  access  is  not  recommended  because  file 
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operations  are  provided  which  could  do  the  same  job. 

The  MLI  is  called  by  a  JSR  $BFOO  instruction, 
followed  by  three  bytes  of  data.  The  first  byte  is  the 
number  of  the  MLI  function  being  requested,  and 
the  second  and  third  bytes  contain  the  address  of 
the  parameter  list  for  the  request.  These  three  bytes 
must  be  placed  in  your  program  immediately  after 
the  JSR  $BFOO  instruction.  The  MLI  function  dis- 
patcher increases  the  return  address  on  the  stack  by 
three  to  skip  over  these  bytes. 

Although  the  MLI  performs  many  of  the  same 
functions  as  the  DOS  File  Manager,  there  is  no 
compatibility  between  the  two.  ProDOS  has  a  com- 
pletely different  set  of  function  codes,  error  codes, 
and  parameter  list  formats.  Information  about  these 
codes,  the  structure  of  ProDOS,  and  lots  more,  is 
available  in  the  Apple  ProDOS  Technical  Ref- 
erence Manual.  This  publication  is  available  from 
most  Apple  dealers  and  is  intended  for  advanced 
programmers  who  want  to  use  ProDOS  from  ma- 
chine language. 

Commodore  64  Audio  Input 

I  own  a  Commodore  64  and  have  had  no  prob- 
lems with  it  at  all.  Documentation  of  all  its  fea- 
tures is  another  story.  I  know  that  the  64  has  an 
audio  input  located  on  the  audio/video  port  on 
the  back  of  the  unit.  However,  I  have  not  been 
able  to  find  any  literature  on  how  to  access  this 
feature.  Could  you  please  tell  me  how  to  use  it? 
What  memory  locations  are  affected? 

Kevin  Caylor 

The  audio  input  pin  is  used  to  mix  in  an  external 
sound  source.  You  can  test  this  by  feeding  the  sound 
output  of  another  64  into  the  audio  input.  When 
mixing  in  another  audio  source,  be  sure  it's  at  the 
same  low  level  as  SID  chip  output.  (Feeding  in  an 
amplified  signal  could  destroy  your  SID  chip.)  In- 
tended for  chaining  SID  chips  together,  the  audio 
input  becomes  a  kind  of  fourth  voice,  and  is  affected 
by  the  SID  chip's  volume  and  filter  settings.  Bit  3  of 
location  54295  enables  the  filtering  of  external  au- 
dio. You  cannot  process  sound  per  se,  but  you  can 
use  the  SID  chip's  filter  as  a  simple,  programmable 
equalizer  which  will  emphasize  or  reduce  various 
frequencies. 

IBM  PC/PCjr  BASIC  Compatibility 

I  would  like  to  know  if  a  program  written  for  the 
PCjr  in  Cartridge  BASIC  would  work  on  the  PC 
with  a  color/graphics  adapter  and  BASICA, 

Richard  Bookal 

PCjr  Cartridge  BASIC  is  a  superset  of  BASICA, 
which  means  that  it  contains  all  the  commands 
found  in  BASICA  plus  some  new  ones.  Likewise,  the 
PCjr  has  all  the  graphics  and  sound  features  found 
in  an  IBM  PC  equipped  with  the  color/graphics 
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adapter,  plus  some  enhancements.  Therefore,  pro- 
grams written  for  a  PCjr  with  Cartridge  BASIC  will 
run  on  a  PC  with  a  color /graphics  adapter  and 
BASICA  only  if  the  extra  commands  and  features 
are  not  used. 

An  example  of  a  new  Cartridge  BASIC  com- 
mand is  PCOPY.  Briefly,  this  command  copies  an 
image  from  one  screen  page  to  another.  But  only  the 
PCjr  with  Cartridge  BASIC  has  this  capability.  If 
you  attempt  to  run  the  program  on  a  PC,  BASICA 
zoon't  know  how  to  interpret  PCOPY  and  an  error 
will  result. 

An  example  of  an  enhanced  feature  on  the  PCjr 
is  SCREEN  5,  a  graphics  mode  with  320  X  200- 
pixel  resolution  and  16  simultaneous  colors.  A  pro- 
gram written  for  the  PCjr  using  SCREEN  5  won't 
run  on  a  PC  equipped  with  the  color /graphics 
adapter,  because  the  PC's  320  X  200  graphics  mode 
(SCREEN  1)  is  capable  of  displaying  only  four 
simultaneous  colors. 

If  you  want  to  write  programs  on  a  PCjr  with 
Cartridge  BASIC  that  will  be  compatible  with  a  PC 
and  BASICA,  you'll  have  to  avoid  using  all  of  these 
new  commands  and  features.  For  your  guidance, 
IBM's  Cartridge  BASIC  manual  generally  states 
when  a  command  is  available  only  in  Cartridge 
BASIC.  It  would  also  help  to  acquire  a  BASICA 
manual  and  familiarize  yourself  with  a  PC  outfitted 
with  the  IBM  color /graphics  adapter. 

instant  Ti  RUNs 

Quite  awhile  ago  1  read  about  a  command  for  the 
T1-99/4A  which  causes  a  program  to  RUN  in- 
stantly after  you  hit  ENTER.  I  looked  through 
many  books  and  articles  and  did  not  find  this 
information.  Can  you  help? 

Dorr  Wilson 

It  sounds  like  you  are  describi7ig  the  pre-scan 
commands  available  with  Extended  BASIC.  These 
commands  (l@P—and  \@P-\-)  are  documented  on 
pages  7  through  10  in  the  Addendum  of  the  TI  Ex- 
tended BASIC  Manual. 

When  you  enter  RUN  on  the  TI,  there  is  a  brief 
pause  before  the  program  executes.  During  this 
pause  (most  evident  with  long  programs),  the  com- 
puter "pre-scans"  the  program  and  sets  aside  mem- 
ory for  variables,  arrays,  and  data. 

Only  certain  instructions  in  a  TI  BASIC  pro- 
gram require  pre-scanning.  These  include  the  first 
DATA  statement,  the  first  use  of  each  variable 
and/or  array,  the  first  reference  to  each  CALL  state- 
ment of  any  subprogram,  all  DEF  statements  (for 
user-defined  functions),  and  all  SUB  and  SUBEND 
statements  (and  any  variables  introduced  in  the 
user-defined  subprogram).  So,  rather  than  pre- 
scanning  an  entire  program,  you  can  pre-scan  only 
part  of  it  by  appropriately  positioning  the  pre-scan 
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commands  (!@P+  to  turn  pre-scan  on  and  !@P— 
to  turn  it  off),  in  many  cases,  this  greatly  reduces 
the  initial  pause. 

Although  you  can  scatter  the  pre-scan  com- 
mands throughout  your  program  where  necessary, 
there  is  a  more  efficient  way  to  use  this  option.  Sim- 
ply collect  all  the  statements  you  want  pre-scanned 
on  one  line  without  regard  to  syntax  and  place  a 
GOTO  at  the  beginning  of  the  line.  This  prevents 
the  other  statements  on  the  line  from  executing  dur- 
ing the  program  run.  Here's  an  example  of  this 
technique: 


]  i>  0  DATA  5 

110  GO ! U   12  0   :  ;   I 
;:   CALL   CLEAR 
::   CALL   CHAH 
CALL  VCHAR   : 

120  CALL  CLtAR   :: 


:  :   A   :  :   Y   :  :   Z 

:  ;   CALL   SCRtEN 

:   CALL   HCHAR   : : 

!  ep  - 

CALL   SCHE£N(14) 


130  CALL  CHARC97,"FFFF0O00FFFFOOO 
0"  D 

140  READ  X  ::  FOR  1=1  10  X  ::  CAL 
L  HCHARCX+l,10,9i',X)::  CALL  V 
CHAR  llb.X+l.yr.x:!:;   NEXT   I 

150  READ  Y,Z 

160  DATA   10,20 

170  DISPLAY  ATC20,5):Y.Z 

1  80  FOR   1  =  1  TO  1000   :  :  NEXT   I 

For  other  examples  using  these  commands,  con- 
sult the  Extended  BASIC  Manual  Addendum. 


Upgrade  A  VIC  To  A  64? 

I  have  expanded  my  VIC-20  to  32K.  I  want  to 
know  if  I  can  run  64  software  on  it,  because  the 
expansion  cartridge  says,  "Expands  VIC  to  C-64 
power." 

Thomas  A.  Roznovsky 

The  VIC  and  64  are  inherently  incompatible  ma- 
chines. The  only  similarity  in  power  between  a  UK 
VIC  and  a  64K  Commodore  64  is  that  both  ma- 
chines would  have  roughly  the  same  amount  of 
BASIC  programming  space.  If  memory  alone  distin- 
guished these  machines,  the  expansion  cartridge 
would  suffice.  But  even  though  the  VIC  and  64  use 
almost  identical  microprocessors,  the  video,  sound, 
and  input/output  hardware  are  completely  different. 
The  difference  in  screen  width  (22  versus  40  col- 
umns) is  not  a  trivial  consideration  either.  The  VIC 
and  64  will  never  be  able  to  run  all  of  each  other's 
software.  Some  BASIC  programs  that  avoid 
hardware-specific  features  like  sound  and  graphics 
will,  however,  run  interchangeably  on  the  VIC  and 
64. 

Atari  Kumeric  I/O 

In  the  course  of  my  Atari  programming,  I  have 
found  the  need  to  store  numbers  on  disk  with 
BASIC.  The  Atari  PUT/GET  commands  only 
store  numbers  from  0  to  255.  I'd  like  to  know  if 
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there's  any  way  to  store  larger  numbers. 

A,  J.  Allie 

All  input/output  works  a  character  (or  byte)  at  a 
time.  When  you  PUT  a  number  to  disk,  you  are 
sending  a  character  in  the  range  0-255.  GET  re- 
trieves a  character  as  a  number  from  0  to  255.  PUT 
and  GET  are  indeed  compact  ways  to  store  and  re- 
trieve numbers  in  this  range,  since  only  one  byte  is 
needed  for  what  is  pritited  on  the  screen  as  up  to 
three  digits.  One  way  to  store  quantities  outside  the 
one-byte  range  is  to  break  up  a  number  into  pieces. 
A  number  from  0  to  65535  can  be  broken  into  two 
bytes  with  a  statement  like  this: 

HIGHBYit=INI(NUMbbH/256j:L0WBYTE= 
\UMBER-HIGHBYIE*2i>{J:rUT#l  ,LOWBV  IE 
:PUT#1. HIGH  BYTE 

The  variable  NUMBER  (in  the  range  0-65535) 
is  broken  into  the  two  variables  HIGHBYTE  and 
LOWBYTE.  You  can  then  PUT  these  numbers  to 
disk  as  characters.  When  you  want  to  GET  back  the 
numbers,  use  a  statement  like  this: 

GET#1  ,LOWBYTE:GtI»  I  .HiGHbr  iE:NUMa 
ER=L0WBYrE+2&6*H IGH8YIE 

There  is  a  much  easier  way  to  store  and  recall 
7iumbers.  This  method  does  not  limit  the  range  of 
the  number.  You  can  store  any  number  the  Atari 
can  hold  in  a  variable.  Although  less  memory- 
efficient,  you  merely  PRINT#  (print-file)  the  number 
to  a  file,  then  use  INPUT#  (input-file)  to  read  the 
number  back. 

PR1NT#  and  INPUT#  work  exactly  like  their 
normal  BASIC  counterparts,  but  instead  of  reading 
from  the  keyboard  and  writing  to  the  screen, 
input/output  is  redirected  to  tape,  disk,  modem,  etc. 
You  must  always  INPUT#  the  numbers  in  the  same 
order  they  were  ivritten  to  disk.  Additionally,  when 
writing  the  numbers,  each  number  must  end  with  a 
carriage  return,  just  as  you  must  use  the  RETURN 
key  to  terminate  keyboard  INPUT. 

You  can  also  PRINT#  strings  to  disk  and  read 
them  back  into  a  string  variable.  INPUT#  can  read 
the  data  written  from  one  variable  into  another 
variable  name.  VAL  and  STR$  can  be  used  to  con- 
vert strings  to  numbers  and  vice  versa.  Try  this 
small  program  to  get  an  idea  of  how  PRINT#  and 
INPUTS  work. 

fG  1  0  0  DIM  A  t  t  M  ,  F  S  C  2  0  J  :  GRAPH  I  CS  0 

IHllO  PRINT  "CC^reate  file,  or  CRJe 
ad  file"i:INPUT  At 

IIC120  PRINT  "Enter  filename  Cinclud 
e  D:  foi  dibk":?  "or  use  C:  ( 
or   gasi,elte)"j:INPLIT  Ft 

CK130  IF  At="R"  THEN  OPEN  »1.4,0,Ht 
:FOR  1=1  TO  10:INPUT  *1;A:PHI 
NT   I.A:NEXT   l:CLOSE  «):ENO 

KfMO  PRINT  "Enter   10  numbers.  "lOPE 

N  # 1  . 8 , 0 , F  t  : FOR  1  =  1  TO  1 0  :  PR  I 

NT  l;:INPLIT  A:PRINT  «liA:NEXT 

I  :  CLOSE  # 1  : END  © 


We  Proudly  Present 

Our  Award-Winning 

Strategy  Games  : 


KNIGHTS  OF  THE  DESERT™ 

CHARLES  ROBERTS  AWARD: 
1983  BEST  COMPUTER  GAME 

COMPUTER  BASEBALL™ 

ELECTRONIC  GAMES  MAGAZINE: 
1982  BEST  COMPUTER  SPORTS  GAME 


QUESTRON™  •  COMBAT  LEADER" 
FORTRESS™  •  RAILS  WEST!™ 

COmUMER  ELECTRONICS  SHOW 
1984  SOFTWARE  SHOWCASE  AWARDS 


r^itl'^'^^" 


STRATEGIC  SIMULATIONS  INC 

You  can  find  these  and  all  out  games  at  your  local  computer/ software  or  game  store  today.  If  you  need  help  locating  a 

dealer,  write  us:  SSI,  883  Stierlin  Road,  BIdg.  A-ZOO,  Mountain  View,  CA  94043.  Or  give  us  a  call  at  (415)  964-1353. 

WRITE  FOR  A  FREE  COLOR  CATALOG  OF  ALL  OUR  GAMES! 


ON-LINE  SHOPPING: 


Today  s  CompuTef  Catalogs 


Selby  Bateman,  Features  Editor 
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hen  the  going 
gets  tough,  the 
tough  go  shop- 
ping" is  a  tongue-in-cheek, 
modem  American  proverb 
which  reveals  a  lot  about  our 
urge  to  browse,  bargain,  and 
buy.  Of  course,  shopping,  in 
one  form  or  another,  is  one  of 
the  oldest  and  most  popular 
customs  in  almost  every  society. 

But  shopping  habits 
changed  little  until  late  in  the 
nineteenth  century,  when  a  few 
astute  retailers  discovered  that 
many  people  preferred  to  do  at 
least  some  of  their  shopping  the 
easy  way — without  trudging 
from  store  to  store,  without  the 
disappointment  of  learning  that 
their  sought-after  product  was 
out  of  stock,  and  without  fight- 
ing crowds  of  competing  shop- 
pers. At  the  same  time,  millions 
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Electronic  shopping  malls 

and  on-line  storefronts  have 

emerged  from  science  fiction 

into  reality.  You  can  already 

shop  for,  compare,  order, 

and  purchase  literally 

thousands  of  products  using 

your  home  computer.  Within 

the  next  several  years 

computer-based  shopping 

services  will  offer  far 

more — and  increasingly 

sophisticated — buying 

options. 


of  people  in  rural  America  who 
lived  far  away  from  big  cities 
simply  were  unable  to  shop  for 
the  things  they  wanted  to  buy. 
So  retailers  like  Sears,  Roebuck 


&  Co.  created  a  multibillion- 
dollar  business  by  popularizing 
catalog  shopping — comparing 
and  ordering  products  by  mail 
and  by  telephone. 

We're  now  on  the  verge  of 
another  shopping  revolution, 
this  time  made  possible  by  the 
rise  of  another  new  communica- 
tions system:  personal  comput- 
ing and  telecommunications. 
Using  your  computer  as  a  re- 
mote terminal,  you  can  gain  ac- 
cess to  a  growing  number  of 
computer-based  shopping  and 
banking  services.  Some  exam- 
ples are  CompuServe,  Inc.'s 
Electronic  Mall,  Compu-U-Card 
of  America,  Inc.'s  Comp-U- 
Store,  Chemical  Bank's  Pronto 
Home  Information  and  Banking 
System,  and  Keycom  Electronic 
Publishing's  Keyfax  Interactive 
Information  Service  in  Chicago. 


There  are  also  experimental 
videotex  systems  for  home  use 
which  feature  dedicated  video 
terminals  capable  of  receiving 
and  displaying  signals  with  su- 
perior graphics  and  other  ad- 
vantages. Knight-Ridder's 
Viewtron  system  in  Miami,  with 
its  AT&T  Sceptre  terminal,  is 
perhaps  the  furthest  along  in 
this  area.  But  major  companies, 
including  CBS;  Sears,  Roebuck; 
IBM,  and  many  others  are  re- 
searching the  possibilities  of  on- 
line shopping  services. 

Although  in  today's  urban- 
ized America  practically  every- 
one lives  near  a  big  city, 
shopping  center,  or  suburban 
mall,  the  very  popularity  of 
modem  marketplaces  keeps 
alive  some  of  the  big  advan- 
tages of  catalog  shopping:  the 
absence  of  crowds  and  traffic. 


and  the  convenience  of  buying 
from  your  own  living  room. 
Coupled  with  credit  cards,  the 
climate  for  shop-at-home  ser- 
vices might  be  even  better  than 
it  was  in  the  nineteenth  century. 
Besides  that,  on-line,  stores  can 
potentially  offer  greater  dis- 
counts if  volume  is  high 
enough,  because  their  overhead 
can  be  lower.  And  all  shoppers 
have  one  thing  in  common — 
everyone  likes  a  good  buy. 
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believe  it's  going  to 
be  a  steady,  geometric 
growth  as  the  services 
become  available  and  as  the  in- 
dustry discovers  which  services 
people  want,"  says  Merrill 
Millman,  president  of  American 
Home  Networks.  Based  in  Illi- 
nois, American  Home  Networks 
is  scheduled  in  December  to  go 


on-line  with  its  American 
People/Link  telecommunica- 
tions system  throughout  the 
continental  United  States,  The 
system  will  be  accessible  by  vir- 
tually all  home  computers  and 
will  initially  feature  electronic 
mail  service,  a  party-line  com- 
munications service,  an  elec- 
tronic bulletin  board,  and 
games. 

"I  think  there  will  be  suc- 
cess in  areas  connected  with 
user  interaction,  electronic  mail, 
information  retrieval,  games. 
And  merchandise  ordering — 1 
think  that's  great,"  says 
Millman.  "Right  now  on 
CompuServe,  for  instance,  you 
can  order  from  Sears,  Roebuck 
&  Co,,  and  I  think  that's 
fantastic." 

In  fact,  CompuServe,  with  a 
subscription  base  of  more  than 
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Understanding 
Modems 

Sharon  Darling,  Research  Assistant 


While  your  computer  is  capable  of  doing  thousands  of  jobs, 
from  functional  to  recreational  there  is  one  peripheral  you 
can  buy  that  will  open  up  a  whole  new  world  of  comput- 
ing— a  modem.  With  a  modem,  you  can  communicate  over 
ordinary  telephone  lines  with  other  computers  also 
equipped  with  modems. 

Basically,  a  modem  performs  two  jobs.  At  one  end,  the 
modem  transforms  the  digital  information  from  the  com- 
puter into  analog  sounds  that  can  be  transmitted  over  the 
phone  line.  This  is  called  modulation.  The  tones  sound  like 
high-pitched  whistles,  each  blip  and  beep  representing  an 
individual  bit  of  data.  At  the  receiving  end,  the  second 
modem  translates  the  analog  tones  back  into  the  original 
digital  information  (demodulation).  Hence  the  term  modem 
fmodulator-rfemodulator).  Coupled  with  terminal  software 
that  tells  your  computer  how  to  communicate  with  another 
computer,  a  modem  puts  you  in  business  to  tele- 
communicate. (For  a  few  more  fundamentals,  see  "Bulletin 
Board  Basics"  elsewhere  in  this  issue.) 

While  the  basic  job  of  modems  is  to  serve  as  signal 
converters  and  translators,  they  are  becoming  more  and 
more  sophisticated.  The  new  breed  of  modems  can  auto- 
matically dial  phone  numbers,  answer  phone  calls,  sign  on 
to  commercial  information  services,  retrieve  data,  and  per- 
form other  tasks  under  program  control  with  no  human 
intervention. 

That's  not  to  say  that  people  aren't  buying  less  expen- 
sive modems — they  are,  and  in  great  numbers,  says  Jerry 
Hussong,  director  of  consumer  sales  for  Anchor  Automa- 
tion, Inc.,  a  modem  manufacturer.  "People  are  buying  [in- 
expensive modems]  and  they're  having  a  great  time  with 
them.  Then  they  come  back  a  couple  of  months  later  and 
say,  'Hey,  this  is  nice,  but  I'm  lazy — I  want  something  that 
will  automatically  answer  the  phone.'  " 

Besides  making  modems  more  sophisticated,  modem 
designers  and  programmers  are  also  trying  to  make  the  de- 
vices easier  to  use.  They're  trying  to  overcome  the  intimida- 
tion some  people  feel  when  they  sit  down  to  a  desk  filled 
with  new  technology — especially  computers  and  modems. 
But  that  fear  should  fade  as  more  people  become  involved 
with  personal  computers,  manufacturers  feel. 

"People  are  not  so  much  intimidated  by  telecomputing 
as  they  are  by  the  whole  idea  of  computing  itself,"  says 


130,000  computer  users,  offers 
access  to  more  than  80  mer- 
chants through  its  Electronic 
Mall  service.  Firms  like 
WaldenBooks,  American  Ex- 
press, Commodore,  McGraw- 
Hill,  Microsoft,  and  American 
Airlines  are  part  of  the  system. 

The  Electronic  Mall  is  open 
24  hours  a  day,  seven  days  a 
week.  The  on-line  catalog  con- 
tains not  only  descriptions  of 
each  product,  but  also  a  "mail- 
box" which  allows  you  to  query 
merchants  for  more  details. 
Shipping  information  and  order 
forms  are  also  part  of  the  Mall 
system. 

Sometimes,  though,  as  this 
infant  industry  continues  to  ma- 
ture, the  terminology  can  be- 
come more  confusing  than  the 
actual  services  themselves,  For 
instance,  terms  such  as  teletext, 
videotext,  videotex,  and  viewdata 
are  being  used  in  a  multitude  of 
ways,  some  inappropriately,  to 
describe  how  your  computer  can 
communicate  with  other 
computers. 

Teletext  generally  refers  to 
the  transmission  of  information 
to  your  computer  screen  or  TV 
set  via  a  standard  broadcast  sig- 
nal, giving  you  access  to  that 
information  without  letting  you 
fully  interact  with  what  you  see. 
For  example,  some  data  base 
services  might  let  you  receive 
encyclopedia  information.  You 
can  control  what  you  see  and 
the  speed  at  which  you  view  it, 
but  you  can't  ask  questions  and 
get  responses.  What  you  see  is 
what  you  get — basically  a  one- 
way link. 

Videotex — sometimes  re- 
ferred to  as  videotext  or 
viewdata — is  interactive.  What 
you  see  is  just  a  starting  point 
for  what  you  can  get  by  using 
your  computer  to  talk  to  the  re- 
mote computer,  usually  a  main- 
frame system.  Thousands  of 
people  can  communicate  v«th 
the  mainframe  at  the  same  time. 
Examples  of  these  interactive, 
or  two-way,  videotex  systems 
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INTRODIJCING  OKIMATE 10...  THE  FIRST 


The  printer  in  a  class  by  itself. 

It's  here!  The  new  OKIMATE  10  Per 
sonal  Color  Printer.  The  first  color 
printer  that  lets  you  show  off  and 
tell  all.  The  printer  that  lets  you 
print  all  the  information  you  can 
create  with  your  Atari®  or  Com- 
modore® computer.  But  with  the  re- 
markable ability  to  create  original 
drawings  and  graphics  as  well,  in 
over  26  beautiful  colors. 

A  class  act!  The  OKIMATE  10  gives 
you  crisp,  clean  term  papers,  school 
reports  and  homework.  Word  processing 
capability  means  everything  you  do  can  be 
printed  letter  quality  in  minutes,  instead  of  typed 

in  hours.  OKIMATE  10 
color  gives  you  the  op- 
portunity to  print 
graphs,  charts  and 
pictures  from  pof> 
ular  graphics  and 
drawing  pro- 
grams. OKIMATE 
lO's  brilliant  color 
means  you'll  shine, 
every  time. 


OKIMATE  10  feels  right  at  home. 
Anywhere. 

1^       A  special  PLUG  'N  PRINT™  pack- 
age lets  you  plug  your  new  OKIMATE 
10  into  your  Atari  or  Commodore 
computer.  And  print.  It's  that  easy. 
In  minutes  you'll  be  printing  every- 
thing from  souffle  recipes  to 
needlepoint  patterns.  Party  invita- 
tions to  kitchen  inventory.  Love  let- 
ters to  gardening  directions.  At  240 
remarkable  words  per  minute.  And  not 
just  in  black  and  white,  but  in  over  26 
brilliant  colors! 

Financial  statements  will  keep  you  tickled 
pink  for  very  little  green. 

If  you  use  your  personal  computer  to  keep 
track  of  mortgage  payments,  tuition  payments, 
balance  your  checkbook  or  jump  ahead  of  the 
Dow  Jones',  there's  good  news  for  you.  You'll 
find  that  the  new  OKIMATE  10  gets  down  to 
business  quickly.  And  easily. 

A  "Learn-to-Print"  diskette  and  tape  shows  you 
how  to  set  up  your  new  personal  color  printer 
and  start  printing.  A  complete  OKIMATE  10 
Handbook  will  show  you  how  you  can  take  your 
imagination  to  places  it's  never  been  before. 


•Atari  is  a  registered  trademark  of  Atari  Inc.      •Commodore  is  a  registered  trademark  of  Commodore  Business  Machines.  Inc. 


PERSONAL  COLOR  PRINTER  VNDER  $250, 


And  while  your  imagination  is  soaring,  you'll 
be  glad  to  know  that  your  new  printer  can  keep 
right  up  with  it!  The  new  OKIMATE  10  is  built 
with  the  same  tradition  of  quality  and  manufac- 
turing excellence  that  has  made  Okidata  the 
most  respected  name  in  computer  printers. 
Okidata  craftsmen  specially  designed  and 
engineered  the  new  OKIMATE  10  to  be  in- 
credibly small  and  lightweight.  And  they  made  it 
quiet  as  a  whisper.  But  their  imagination  didn't 

stop  there.  To  help  you 
and  your  personal  com- 
puter keep  within 
your  personal  bud- 
get, they  made  the 
OKIMATE  10 
available  at  re- 
tailers everywhere 
for  less  than  $250. 
Something  that 
should  make 
every  personal 
budget  tickled 
pink. 

Color  your  world. 

If  you've  been  playing  games  on  your 
personal  computer,  now  you  can 
get  serious  and  still  have  fun.  The  new 
OKIMATE  10  is  completely  com- 


patible with  a  variety  of  software  packages  that 

will  run  on  your  Atari  and  Commodore  with  a 

simple  disk  drive,  lust 

load  and  you're  off 

and  running.  Plotting 

charts.  Designing 

special  graphs. 

Creating  original 

illustrations  and 

pictures.  Drawing 

special  graphics. 

And  printing  them 

all  beautifully  for 

everyone,  On  most 

kinds  of  paper.  In  over 

26  beautiful  colors! 


QUESTIONS 

&ANSlVi3tS 


Q 


•  Why  do  I  need  a  printer? 

A,  You  might  as  well  ask,  "Why  do  1  need 
•  crayons?"  When  it  comes  to  communicating, 
"putting  it  on  paper"  is  still  the  best  way  to  get  your 
message  across.  You  can  have  lots  of  computer 
equipment,  but  without  the  OKIMATE  10,  it  doesn't 
mean  very  much.  Unless  you  get  your  letter,  report, 
term  paper  or  party  invitation  off  the  screen  and 
down  on  paper,  nobody's  going  to  see  it, 

Q,  What  makes  the  OKIMATE  10  better  than 
•  any  other  printer? 

A,  Because  the  OKIMATE  10  is  unlike  any  other 
•  printer.  First,  it  prints  in  COLOR,  Up  to  26 
beautiful  colors.  Second,  it  prints  up  to  240  words  a 
minute,  so  quietly  you  can  talk  in  a  whisper  right 
next  to  it  and  still  hear  every  word!  And  third,  it 
prints  letter  quality,  every  time. 


Q: 


'•  What  about  graphics  and  pictures? 

A,  The  OKIMATE  10  does  it  all.  Graphs, 
•  charts,  symbols,  pictures,  illustrations 
and  special  drawings!  With  a  compatible 
drawing  package,  anything  you  create 
on  your  screen  can  be  printed  in  full 
colon  a  disk  drive  is  required  for 
color  screen  printing. 

What  kind  of  paper  can  I  use? 

A,  fust  about  any  kind  of  smooth 
•  paper  you  want.  From  contin- 
uous feed  computer  paper  to  single 
sheets.  From  mailing  labels  to  plastic 
acetate  for  overhead  transparencies, 
the  OKIMATE  1 0  prints  crisp,  clean, 
colorful  images  you'll  be  proud  to 
send  to  friends,  teachers, 
business  associates,  or  frame 
and  hang  right  in  your  own 


living  room! 


(J.  Is  the  OKIMATE  10  easy  to  use? 

A,  As  easy  as  "PLUG  'N  PRINT!" 
•  No  other  printer  is  easier  to  use  than  the 
OKIMATE  10.  Connecting  the  printer  to  your  Com- 
modore or  Atari  computer  is,  literally,  a  snap.  The 
exclusive  PLUG  'N  PRINT  package  snaps  into  the 
printer.  One  cable  connects  it  directly  to 
your  computer  or  disk/tape  drive.  Turn  it 
on  and  you're  in  business.  Once  your 
OKIMATE  10  is  up  and  running,  the 
"Learn-to-Print"  software  program  (included) 
teaches  you  printer  basics— the  "Color  Screen 
Print"  disk  (also  included)  automatically  prints 
everything  on  the  screen  in  a  single  stroke.  As  a 
matter  of  fact,  most  of  your  printing  can  be  done 
with  just  one  command. 

V>l«  what's  the  printer  like  in  operation? 

A^  In  one  word;  easy!  In- 
•  credibly  easy!  The  rib- 
bon comes  in  a  "Clean 
Hands"  cartridge.  So  it's  as 
easy  to  change  as  the  tape  in 
your  audio  cassette  player. 

Ql  What  about  reliability? 

AOkidata  has  built  the  reputation  of  its  com- 
•  plete  line  of  printers  on  quality,  dependability 
and  rugged  construction.  The  OKIMATE  1 0  is  no  ex- 
ception. Don't  let  its  light  weight  and  compact  size 
fool  you.  This  printer  is  not  a  toy.  It's  a  workhorse. 


OKIDATA 

^k    an  OKI  AMERICA  company 

Available  at  retailers  everywhere. 


include  home  banking,  services 
which  let  you  buy  stocks  and 
bonds  and  make  other  financial 
transactions,  on-line  computer 
games,  and  electronic  shopping. 

Telecommunications  experts 
are  convinced  that  teletext 
will  be  a  widespread, 
though  limited,  mass-market 
technology  since  it  can  be  made 
inexpensive.  There  is  disagree- 
ment, however,  about  how 
widespread  the  penetration  of 
videotex  will  be.  Will  it  become 
a  mass-market  service? 

"That  depends  on  how  you 
define  mass,"  says  Gary  H. 
Arlen,  head  of  Arlen  Communi- 
cations, Inc.,  a  Washington, 
D.C.,  research  firm  specializing 
in  electronic  communications. 
The  publisher  of  Videotex/ 
Teletext  News,  Arlen  predicts 
that  videotex  will  come  into  its 
own  in  the  late  1980s. 

"It's  going  to  be  widespread 
and  cut  across  a  number  of 
lines,"  he  says. 

But  that  doesn't  mean,  he 
cautions,  that  the  great  majority 
of  American  people  who  now 
have  televisions  will  have  access 
to  videotex  in  the  same  way. 
There  are  limiting  factors — 
chiefly  cost  and  functionality — 
which  to  some  extent  will  con- 
trol the  spread  of  videotex 
systems. 

"The  biggest  problem  in 
that  whole  general  industry  is 
that  they've  been  mostly  selling 
the  glitter  of  this  new  technol- 
ogy— which  really  isn't  a  new 
technology — without  bothering 
to  explain  to  people  in  any  real 
way  why  they  would  want  to 
subscribe,"  says  Steven 
Weissman,  a  videotex  expert 
and  the  director  of  information 
services  analysis  for  the  market 
research  firm  of  International 
Resource  Development,  Inc. 

"The  whole  utility  of  it  has 
been  largely  ignored  until  re- 
cently," says  Weissman.  "They 
love  what  the  concept  embod- 
ies— as  do  I.  But  as  a  consumer. 


Nick  Wreden  of  Hayes  Microcomputer  Products,  Inc.,  a  pio- 
neer in  sophisticated  modems  for  personal  computers. 
"They're  not  just  scared  of  a  modem,  they're  scared  of 
everything  connected  with  a  computer." 

"Modems,  computers — no  matter  how  sophisticated  we 
all  claim  to  be — are  scary,"  adds  A.  W.  Johnson,  a  vice  presi- 
dent at  Code-A-Phone  Corporation.  "They  take  us  out  and 
test  our  ability  to  learn,  our  abUity  to  understand  new 
things,  and  to  remember  and  use  the  new  tools.  Risky  busi- 
ness, because  we  might  expose  our  ignorance." 

Code-A-Phone  makes  a  new  telephone  with  a  built-in 
modem.  It's  designed  for  business  use  and  should  help  peo- 
ple get  used  to  new  technology,  says  Johnson,  because  "it's 
a  nice,  plain-looking,  ordinary  telephone  that  everybody 
feels  comfortable  with." 

Sounds  Or  Silence 

There  are  several  things  to  consider  before  buying  a 
modem.  First  you'll  have  to  decide  which  type  to  get. 
Modems  can  be  either  acoustic-coupled  or  direct-connect. 
Acoustic  modems  were  developed  first  and  used  to  be 
cheaper  and  more  popular,  but  lately  direct-connect  models 
have  drastically  dropped  in  price  and  are  pushing  many 
acoustic  modems  off  the  market. 

Acoustic  modems  have  a  pair  of  soft  rubber  cups  into 
which  the  telephone  handset  fits  snugly.  One  cup  contains  a 
speaker,  which  generates  the  tones  to  be  transmitted  over 
the  phone  line,  and  the  other  cup  contains  a  microphone, 
which  in  turn  receives  the  tones  sent  by  the  other  modem. 
If  you  listen  closely  to  an  acoustic  modem,  you  can  hear  the 
high-pitched  whistling  of  the  tones  being  transmitted. 

Acoustic  modems  have  two  main  drawbacks:  Many 
newer  phones  have  nonstandard  handsets  which  won't  fit 
into  the  rubber  cups;  and  since  acoustic  modems  depend  on 
a  tight  seal  between  the  handset  and  the  cups,  a  poor  fit 
means  the  telecommunications  link  can  be  garbled  by  out- 
side room  noises. 

Direct-connect  modems  bypass  the  handset  and  the 
cups.  They  connect  directly  into  any  modular  phone  jack 
and  work  in  total  silence.  Some  direct-connect  modems  look 


Acoustic-coupled 
modems  like  this 
Atari  model  grip 
the  telephone  hand- 
set with  tightly 
fitting  rubber  cups 
to  keep  outside 
noises  from  inter- 
fering with  com- 
munications. 
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just  because  I  love  it  isn't 
enough  to  make  me  go  and 
spend  money  on  it.  And  a  lot  of 
consumers  feel  the  same  way." 
The  AT&T  Sceptre  lern.iiial 
required  by  the  Viewtroii  seivice 
costs  subscribers  $600  each. 
Though  quite  sophisticated,  the 
terminal  can  be  Uaed  uiily  v^  ilii 
the  Viewtron  system  ilseif    i  he 
Sceptre  is  essentially  a  videotex 
graphics  decoder  which  lets  the 
transmitter  send  high-resolution 
graphic  images  rather  than  the 
all-text  or  blocky  cuiupuiei 
graphics  available  on  conven- 
tional computer-based  shopping 
services. 

While  services  such  as 
CompuServe  tap  into  a  base  of 
subscribers  who  already  own 
computers,  the  hardware  re- 
quirements for  Viewtron  and  a 
few  other  videotex  systems 
mean  hefty  expenditures  of 
money  to  get  started.  The 
tradeoff,  of  course,  is  that  with 
Viewtron  an  advertiser  can 
present  you  with  high-quality 


images  not  yet  possible  through 
a  system  like  the  Electronic 
Mall,  which  depends  primarily 
on  text  to  sell  its  products. 

"The  Sceptre  terminal  being 
sold  in  Miami  now  will  never 
see  the  light  of  day  outside  of 
Florida,"  says  Gary  Arlen, 
"AT&T  admits  that.  The  Model 
One,  as  they  call  it,  is  very 
limited — expensive,  dumb,  it 
doesn't  do  very  much.  At  the 
same  time,  a  lot  of  software  for 
Commodore  computers — as  low 
as  sixty  bucks  for  a  Commodore 
and  typically  two  hundred  to 
two  hundred  and  fifty  bucks  for 
an  IBM  PC — does  the  same 
kind  of  thing.  The  only  problem 
is  that  the  software  doesn't  fully 
implement  the  NATLTS  proto- 
col— the  presentation-level  pro- 
tocol that  the  system  operators 
are  using. 

"The  problem  with  that," 
explains  Arlen,  "is  that  the  soft- 
ware may  only  have  a  color  pal- 
ette of  eight  or  sixteen  colors, 
depending  on  the  board  that 


you  have  to  put  in  your  PC.  If 
someone  wants  to  advertise 
something  and  they  want  to  dis- 
play their  logo,  which  is  in 
Kodak  Yellow,  and  the  software 
or  the  board  can't  display  that 
particular  shade  of  yellow,  the 
advertiser  loses  interest  in  offer- 
ing his  material  on  that  system. 
So,  obviously,  the  Sceptre  termi- 
nal is  dedicated  to  overcoming 
that  problem." 

What  results  is  a  classic 
Catch-22  situation:  Advertisers 
won't  advertise  unless  they  can 
display  their  products  in  a  so- 
phisticated fashion;  system  op- 
erators can't  produce  that  signal 
yet  vdthout  charging  subscribers 
for  expensive  terminals;  and 
consumers  aren't  willing  to  pay 
that  much. 

What  will  solve  this  prob- 
lem in  the  next  few 
years  and  allow  a 
greater  proportion  of  the  popu- 
lation to  take  part  in  advanced 
on-line  shopping  is  the  develop- 
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The  computer  monitor  so  ingenious, 

If  you're  torn  between  buying  a  dedicated  monitor  and  making  do  with  your 
regular  TV  there's  a  smarter  alternative.  The  General  Electric  Monitor/TV 

First  and  foremost,  if s  a  computer  monitor. 

Compatible  with  all  major  computer  brands,  it  combines  these  advanced 
features  to  sharpen  text  and  graphics  and  deliver  a  display  thafs  easy-on-the-eyes; 
Direct  and  split  video  inputs;  320-line  resolution  via  a  comb  filter; plus  a  computer 
grade,  .5mm-pitch  Neovision'" picture  system. 

For  the  name  of  your  neaiesi  dealer,  call  The  GE  Answer  Cenler'"lnformallon  Service,  1-800-626.2000. 


ment  of  cheaper,  more  flexible 
hardware  and  software. 

"The  most  exciting  things 
are  those  things  coming  from 
the  electronic  imaging  world," 
says  Arlen.  "There  are  a  lot  of 
folks  at  IBM,  Wang,  and  DEC 
[Digital  Equipment  Corporation], 
almost  everywhere,  working  on 
new  imaging  systems  to  present 
photographic  quality  images 
rather  than  the  computer 
graphic  images. 

"You  start  doing  this  with 
the  AT&T  concept — that  is,  with 
a  box,  hopefully  cheaper,  that 
can  be  used  in  connection  with 
a  standard  TV  set.  Or  more 
likely — and  this  is  really  the 
key — the  digital  TV  sets  that 
will  be  coming  into  the  market 
next  year,"  Arlen  adds.  "By  the 
time  the  price  comes  down  a  lit- 
tle, and  people  start  buying 
them — that's  three  or  four  years 
away — the  equipment  will  then 
be  out  there  to  display  the  kinds 
of  things  that  electronic  market- 
ers want  to  display." 


Despite  the  so-called  high- 
resolution  graphics  available  on 
today's  personal  computers, 
notes  Arlen,  when  you  try  to 
display  a  picture  of  the  latest 
Paris  fashion,  it  still  looks  too 
much  like  a  dress  made  out  of  a 
child's  Lego  blocks.  Even  the 
Sears,  Roebuck  catalogs  of  80 
years  ago  could  plug  their  prod- 
ucts with  better  pictures. 

In  the  long  run,  then,  to- 
day's text-based  shopping  ser- 
vices will  give  way  to  newer 
technologies. 

"I'm  impressed  with  what 
CompuServe  and  CompuCard 
have  done,  but  that  isn't  for 
everybody,"  says  Arlen.  "It's 
worse  than  looking  things  up  in 
a  catalog.  It's  not  as  easy  as  flip- 
ping through  pages  and  compar- 
ing prices. 

"If  you  know  you  want  to 
buy  a  digital  watch,  say,  Seiko 
model  LX2271,  or  whatever, 
and  you  know  the  model  num- 
ber, you're  presented  with  an 
array  of  model  numbers.  But  if 


you  have  to  start  reading  and 
comparing  which  has  the  larger 
readout,  which  has  the  light  on 
it,  which  has  a  videogame  on  it, 
you  lose  the  value  [of  the 
system]." 

In  spite  of  the  limiting  factors 
which  Arlen,  Weissman,  and 
others  mention,  they  nonethe- 
less have  great  expectations  for 
the  future  of  videotex.  As  with 
most  types  of  computer  technol- 
ogy, rapid  advances  seem  to  go 
hand-in-hand  with  dwindling 
prices. 

And  response  to  the  new 
on-line  systems  has  so  far  been 
quite  good,  says  Robert 
McBride,  a  senior  vice  president 
with  Chemical  Bank's  Pronto 
Home  Information  and  Banking 
System,  based  in  New  York. 
"We  just  hit  the  10,000- 
subscriber  mark  toward  the  end 
of  July,  and  the  rate  of  new 
signup  has  continued  at  a  very 
good  pace,"  he  says.  "We  are 
actively  pursuing  now  the 
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Secondly,  if  s  a  first  class  TV. 

Flick  a  switch  and  these  same  advanced  electronics  give  you  an 
outstanding  TV  with  a  l^igh-contrast  picture  and  rich,  true  colors, 

And  you  get  all  this  for  about  tine  same  price  as  an  ordinary  ^ 
monitor.  Another  piece  of  ingenuity  we  thought  you'd  appreciate. 

We  bring  good  things  to  life. 


Simuloled  Monitor/TV  Picture. 


IS  ATRADEMABK  OF  GENERAL  ElfCTRC  CO.,  i919W 
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like  cartridges  and  plug  into  an  expansion  port  on  the  com- 
puter, while  others  are  stand-alone  units  that  hook  up  be- 
tween the  computer  and  your  phone.  There  are  also  internal 
modems  which  fit  into  the  expansion  slots  inside  some 
computers,  and  modems  built  into  telephones,  such  as 
Code-A-Phone's  Tel-A-Modem  212A. 

Fast  Talking 

Another  factor  to  consider  when  buying  a  modem  is  the 
speed  at  which  it  communicates.  Naturally,  faster  modems 
are  more  desirable,  but  they  also  cost  more.  Modem  speeds 
are  expressed  in  bits  per  second  (bps)  or  baud  rates  (the  latter 
term  is  technically  incorrect  but  commonly  used).  Modems 
for  personal  computers  generally  work  at  either  300  bps 
(roughly  30  characters  per  second)  or  1200  bps  (120  charac- 
ters per  second).  Although  some  very  expensive  modems 
can  transmit  up  to  9600  bps,  ordinary  phone  lines  have 
trouble  with  anything  coming  over  the  wires  faster  than 
2400  bps. 

Faster  modems  save  money  as  well  as  time,  because 
they  cut  long-distance  phone  bills  and  reduce  the  access 
time  on  commercial  information  services,  which  charge  by 
the  hour.  At  1200  bps,  words  stream  by  faster  than  most 
people  can  read,  so  the  better  terminal  programs  let  you 
capture  everything  and  save  it  on  your  disk  drive  or  printer 
for  later  perusal. 

High-speed  telecommunications  in  the  future  will  de- 
pend on  what  phone  companies  can  do  to  fix  their  lines, 
some  of  which  have  been  in  use  since  the  1920s,  says 
Wreden.  "As  soon  as  they're  upgraded  to  fiber  optics  or 
whatever,  then  you  can  speed  up  your  transmission  because 
you  cut  down  line  noise  and  that  sort  of  thing." 

For  today,  1200  bps  seems  to  be  the  new  standard  in 
offices.  When  large  files  are  being  uploaded  (sent)  or 
downloaded  (received),  the  extra  cost  of  a  faster  modem  can 
be  recovered  after  just  a  few  long-distance  phone  calls.  But 
there's  still  a  large  market  for  the  slower  modems,  explains 
Hussong,  especially  among  home  users.  "There  are  too 
many  local  bulletin  boards,  and  far  too  much  out  there 


Direci-connect 
modems,  such  as 
this  Volksmodem, 
plug  right  into  the 
modular  phone  jack 
and  are  generally 
more  reliable  than 
acoustic  modems. 


small-business  customer  and 
applying  the  same  home  bank- 
ing applications  to  business  ac- 
counts. And  the  reception  there 
has  been  quite  strong." 

Although  Pronto  does  not 
yet  offer  home  shopping  ser- 
vices. Chemical  Bank  is  aware 
of  the  potential. 

"What  we  envision  is  that 
the  number  of  services  that  can 
be  provided  over  a  network 
such  as  Pronto  is  really  mind- 
boggling  and  limitless.  At  this 
point  in  time,  the  on-line  securi- 
ties and  investment  service 
seems  to  be  something  that  is 
directly  applicable  to  the  finan- 
cial role  we  play.  But  certainly 
telemarketing,  shopping,  pur- 
chasing airline  or  theater  tickets, 
dictionary  services,  encyclopedia 
services — there's  just  a  whole 
gamut  of  possibilities." 

Pronto  users  can  bank  at 
home,  pay  bills,  transfer  funds, 
determine  balances,  see  elec- 
tronic statements,  track  budgets, 
and  balance  checkbooks. 

Chemical  Bank  also  has  li- 
censing agreements  with  eight 
other  banks,  ranging  from  San 
Francisco's  Crocker  National 
Bank  to  Bankers  Trust  of  South 
Carolina. 

In  the  Chicago  area,  the 
popularity  of  the  Keyfax  Interac- 
tive Information  Service  is  being 
closely  watched  by  videotex  ob- 
servers because  of  the  system's 
relatively  low  cost  (a  $10  to  $15 
monthly  base  rate  with  a  one- 
time $40  software  package),  and 
because  it  is  accessible  by  home 
computers.  In  addition  to  its 
data  base  services,  financial  op- 
tions, home  banking,  and  edu- 
cational packages,  home 
shopping  will  be  offered  as  well. 

One  indication  of  things  to 
come  is  the  introduction 
of  a  new  videotex  de- 
coder by  Telelogic,  Inc.,  of 
Cambridge,  Massachusetts, 
shown  first  at  the  Videotex  84 
trade  show  last  spring.  The  unit, 
called  Tex,  is  being  sold  for 
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The  next  investment 

inyourPC 
should  be  a  small  one. 


Free  software  catalog  direct  from  IBM. 

The  people  who  brought  you  your  personal  computer  now  bring  you  a  catalog  of 
programs  to  make  it  even  more  useful.  Its  The  Directory  of  Personally  Developed  Software 
and  it's  direct  from  IBM. 

You"ll  find  new  programs  for  business,  personal  productivity,  education,  entertainment, 
and  graphics.  There  are  scientific  and  engineering  programs.  Even  programs  for 
programmei-s.  All  the  software  was  written  by  IBM  people  or  members  of  their  families. 
People  who  go  about  their  programming  with  a  special  kind  of  entliusiasm. 

Half  the  programs  are  under  .S20.  Some  are  as  little  as  S14.95.  But  even  the  S150 
programs  are  exceptional  values.  .4nd  although  the  catalog  itself  carries  a  84  cover  price,  its 
yours  free  if  you  order  before  December  31. 1984.  Just  fill  out  the  coupon  below  or  call: 

l-8()()-IBM-PCSW 

In  Alaska  or  Hawaii.  l-2(B-2.'}7-l,5l)4. 
One  of  the  best  investments  you  make  in  your  PC  may  be  the  smallest. 


Personally  Developed  Software 

Post  Office  Box  3266 

WallirTgford.Ct(J64<J4 

Please  iijsh  me  my  copy  of  Ttie  Directory. 

Name^ 


Address. 

City 

State 


.Zip. 


OUR  ARCADE  GAMES 

WE  BROUGHT 


Bally  Midway's  Spy  Hun icr  puts 
you  in  the  driver's  seat  of  the  hottest 
machine  on  four  wheels.  You're 
after  enemy  spies.  The  situation  is 
life  and  death.  You'll  need  every 
weapon  you've  got  -  machine  guns, 
and  guided  missiles,  oil  slicks  and 
smoke  screens.  But  the  enemy  is 
everywhere.  On  the  road,  in  the 
water,  even  in  the  air.  So  you'll  have 
to  be  more  than  Fast  to  stay  ali\'e  in 
Spy  Hunter  You'll  need  brains  and 
guts,  loo. 

Do  vou  have  what  it  takes? 


(jfs'a(^ I  MIDWAY 


Bully  Micl\va\  '^  fLipper  would  like 
to  welcome  you  to  the  fastest  game 
in  the  universe. 

You're  serving  up  drinks  in  some 
of  the  craziest  places  you've  ever 
seen.  And  the  service  better  be  good, 
or  else.  You'll  work  your  way 
thi'ough  the  \^'ild  Western  Saloon  to 
the  Sports  Bar  From  there  to  the 
slam  dancing  Punk  Bar  and  on  into 
the  Space  Bar  full  of  customers  who 
are,  literally,  out  of  this  world.' 

Are  you  fast  enough  to  play  Tap- 
per? If  you  have  to  ask,  you  probably 
already  know  the  answer 


Bal  ly  Midway's  Up  'N  Down  by 
Sega.  In  this  game,  a  crash  is  no 
accident. 

In  fact,  it's  the  whole  object  of  the 
game.  You'll  race  your  baja  bug  over 
some  of  the  worst  roads  south  of  any 
bordei:  Leap  dead  ends,  gaping  can- 
yons and  oncoming  traffic  in  a  single 
bound.  .And  if  anyone  gets  in  your 
way,  crush  'em. 

Crashing,  bashing  Up  'N  Down.  It's 
one  smash  hit  that  really  is  a  smash. 


The  #1  Arcade  Game  of  1984. 


Nominated  as  Most  Innovative  Coin-Op 
Game  of  1984  by  Elcciioiiic  Ciimc's  magazine. 


#1  Arcade  Hit,  Pkiv  Me/erConversions  Poll, 
8/1/84. 


WERE  SUCH  BIG  HITS 
THEM 


3 


Sega's  Congo  Bongo  rocked  the 
home  game  world  when  it  shot  up  to 
Number  3  on  the  Billboard  chart 
this  summer. 

And  now  it's  available  for  even 
more  home  systems.  So  check  the 
chart  and  get  ready  for  jungle  action. 
You'll  pursue  the  mighty  ape  Congo 
up  Monkey  Mountain  and  across  the 
Mighty  River.  Do  battle  with  dan- 
gerous jungle  creatures.  Ride  hip- 
pos, dodge  charging  rhinos  and  try 
to  avoid  becoming  a  snack  (or  a 
man-ealingfish. 

Congo  Bongo.  It's  fast  and  it's  fun. 
But  be  careful.  It's  a  jungle  in  there. 


Sega's  Zaxxon.  If  you  ha\-en't 
played  Zaxxon,  you  must  have  been 
Ux'ing  on  another  planet  for  the  past 
few  years. 

And  now  the  ultimate  space  com- 
bat game  is  available  for  even  more 
home  systems.  You'll  pilot  a  space 
fighter  through  force  fields  and  ene- 
my fire  on  your  way  to  do  battle  with 
the  mighty  Zaxxon  robot.  Countless 
others  have  gone  before  you  in  this 
Hall  of  Fame  game.  But  this  time 
your  life  is  in  your  own  hands. 

Zaxxon  killed  them  in  the  arcades. 
But  compared  to  what  it  will  do  to 
you  at  home,  that  was  child's  play. 
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Arcade  and  Home  Smash.  Hit  #3  on  Billboard     One  of  only  len  games  ever  to  make  Electronic 
maga/Jnc's  Top  Video  Games  sur\^ey.  Games'H^W  of  Fame. 


Published  by  Stga  Enterprises.  Inc. 

/  Published  by  D;ilii.sofi,  Inc.  under  license  f  rum,  Sega 
Enlcrpriit's,  inc. 

/  Published  byColeco  Industries.  Inf.  under  license 
from  Sega  Enterprifies.  Inc. 

/  Publi*ihed  by  Synapse  Softvvart?  Corporaiion  under 
license  from  Sega  Enierprises.  Inc. 

■Alari400,i50O,  600XL.SO0XLaiid  1200XL. 
(Cunyu  Bongo  cartridge:  400.  800  and  800XL) 

tA!ari  SOO.  600XL,  SOOXL  and  1200XL. 
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Ail  Mc^-.  iiiinics  are  scheduled  lube  in  your  stores  for 
Chiisimi^s  Check  your  local  dealer. 

■;  I9S4  Sega  Enierpriieb.  Inc. 

I  Number  of  game  levels  varies  on  cartridges  for  Atari 
iind  Commodore  svstems.  Atari,  2600.  5200. 400. 800. 
600XL.  SOOXL,  and  iZOOXL  are  trademarks  of  Atari 
Corporation.  Commodore  64  is  a  trademark  of  Com- 
modore Electronics.  Inc.  ColecoVision  and  AI^iAM  are 
iradeiiurksof  ColecD  Industries,  Inc.  Apple.  IE,  lie,  and 
lie  are  irademarksof  Apple  Computer,  Inc.  IBM,  PC  and 
PCjr  are  trademarks  of  Intertiationa I  Business  Machines 
Corp.  Up  'N  DOW\  is  a  trademark  of  Sega  Enterprises, 
Lid.,  manufactured  under  license  from  Sega  Enterprises, 
Ltd..  Japan.  V'jdeoeame  copyright  C 1983  Sega  Enter- 
prises. Ltd,  BALLY  MIDWAY  isa  trademark  of  Bally 
.Vlid'.^av  .Mfg.  Co.  Package  and  program  copvrighl  t;  1984 
Sega  Enterprises.  Inc.  TAPPER  and  SPY  HU\TER  are 
tiadetniirksof  BallvMidwavMfg.  Co.  Videogame 
copvrigftt  S  19S3  Bally  Midway  Mfg.  Co.  All  righTs 
leserved.  ZAXXON  :sa  trademark  of  Sega  Enterprises. 
Inc    Copyright  :©  I9S4.  Sega  Enterprises.  Inc.  CON'GO 
BONGO  is  a  trademark  of  Sega  Enterprises,  Inc. 
Copyright  £  1^83.  Sega  Enterprises,  Inc. 


available  at  300. ...If  you're  only  getting  on  there  to  talk  to 
some  friends,  or  to  read  a  bulletin  board,  there's  no  need  to 
spend  the  money  for  a  1200 — it's  actually  more  intelligent 
and  economical  to  be  at  300  baud." 

Other  features  that  add  to  the  versatility — and  price — 
of  a  modem  are  auto-answering  (the  modem  can  take  phone 
calls  from  other  computers  by  itself);  auto-dialing  (the 
modem  can  place  calls  by  itself);  auto-redialing  (the  modem 
automatically  redials  a  call  if  the  line  is  busy);  and  self- 
testing  (the  modem  makes  sure  everything  is  hooked  up 
and  working  properly). 

Another  consideration  is  the  type  of  phone  system  you 
have.  While  some  modems  work  with  either  Touch-Tone  or 
rotary  (pulse)  phones,  others  work  only  with  one  or  the 
other.  Adapters  are  available  to  let  certain  modems  work 
with  certain  types  of  systems. 

Like  other  computer  peripherals,  modems  are  not  ge- 
neric items.  Some  modems  plug  into  RS-232  serial  interfaces 
and  will  work  with  a  number  of  different  systems,  while 
others  are  designed  only  for  specific  computers.  Check 
advertisements  and  brochures  carefully  for  this  information. 

Terminal  software  usually  must  be  purchased  sepa- 
rately, acquired  through  a  user  group,  or  typed  in  from  a 
book  or  magazine. 

Lower  Prices  Coming 

Modem  prices  currently  range  from  about  $49  to  $1000  or 
more.  Last  year  the  least  expensive  models  cost  about  $80. 
A  few  years  earlier  they  were  hardly  available  for  less  than 
$200.  Competition  wUl  continue  to  drive  prices  down, 
Hussong  says,  and  by  the  end  of  this  year  1200  bps 
modems  should  cost  around  $300-$500.  In  1985,  he  es- 
timates, 1200  bps  modems  will  cost  $250-$400  and  2400 
bps  modems  should  cost  under  $1000.  A  major  force  behind 
the  lower  prices  is  a  new  modem-on-a-chip  designed  by 
Texas  Instruments.  More  computers  are  starting  to  come 
with  built-in  modems  as  a  standard  feature,  too. 


Code-A-Phone's 
Tel-A-Modem  lllA 
is  a  telephone  with 
a  built-in  modem 
and  two  phone 
lines  for  simul- 
taneous voice  and 
data  transmissions. 


$100  to  providers  of  information 
services,  such  as  banks,  who  can 
then  offer  the  units  to  their  own 
customers. 

Using  a  Touch-Tone  phone, 
you  dial  the  service  you  wish  to 
contact  and  place  the  phone 
handset  on  the  Tex  decoder. 
Menus  displaying  available  ser- 
vices appear  on  your  television 
screen,  from  which  you  make 
selections  by  using  the  tele- 
phone keypad.  The  one-piece 
unit  includes  a  decoder  that 
translates  the  information  trans- 
mitted from  the  host  computer 
plus  a  modulator  which  con- 
nects to  a  TV's  antenna  termi- 
nals. The  computer  service 
sends  the  text  and  graphics  over 
the  phone  lines  to  be  received 
and  decoded  by  Tex. 

The  decoder  uses  the 
Prestel  graphics  protocol,  which 
was  developed  for  Great  Brit- 
ain's commercial  videotex 
services. 

The  system  is  as  easy  to  use 
as  a  bank's  automatic  teller  ma- 
chine, says  Telelogic  President 
William  J.  Harris.  "This  com- 
bination of  low  price  and  ease 
of  use  will  help  bring  videotex 
technology  to  a  large  number  of 
people." 

Tex  units  are  being  tested 
already  by  the  National  Bank  of 
Detroit  for  its  Video  Information 
Provider  (VIP),  a  telebanking 
pilot  project. 

While  videotex  may  still  be 
in  its  infancy,  don't  expect  it  to 
stay  that  way  for  long.  The  text- 
based  shopping  services  you  can 
access  now  will  soon  be  joined 
by  low-cost  national  videotex 
systems  in  just  a  few  years.  And 
telecommunications  specialists 
agree  that  the  market  for  those 
services  will  be  the  same  people 
who  today  have  been  among 
the  first  to  use  personal  comput- 
ers, VCRs,  and  similar  techno- 
logical advances. 

"No  one's  doing  a  satisfac- 
tory job  yet,"  says  Arlen.  "But 
everyone  is  trying  very,  very 
hard."  © 
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At  first  glance,  they  look  like  funny 
creatures  right  out  of  a  computer  game 
shoot  'em  up.  But  underneath  the  funny 
surface,  they  represent  one  of  the  most 
serious  approaches  to  home  education 
you've  ever  heard  of. 
INTRODUCING  SPROUT"  SOFTWARE. 
GAMES  THAT  TEACH. 

These  amazing  teachers  are 
called  Tink  and  Ibnk.  They  come  from 
Sprout.  Software  for  kids  4  to  8. 

The  beauty  of  Sprout  is  how  we 
balance  entertainment  with  a  healthy 
dose  of  education. 

While  kids  are  having  fun  at  home, 
they're  reinforcing  what  they've  learned 
at  school.  Things  like  the  alphabet,  spell- 


ing, vocabulary  counting,  adding,  and 
pattern  recognition. 

You'll  also  like  how  Sprout  prevents 
boredom.  Our  games  grow  up,  instead 
of  wear  out.  As  kids  get  olde^  the  game 
gets  harder— with  many  variations 
and  many  decisions  to 
make. 

Sprout  didn't 
learn  how  to  do  all  this 
overnight.  You  see, 
we've  got  a  hundred 
years  of  experience  to 
lean  on.  (Our  parent 
company  is  SFN, 
the  country's  #1  text- 1 
book  publisher  for 

Conicatibie  with  AtarC  Comnodore'  Apple"  and  fBM' 


elementary  and  high  schools.) 

We've  also  got  the  experience  of 
Mercer  Mayer  who  has  written  or  illus- 
trated 80  children's  books.  He  dazzles 
kids  with  ideas  and  pictures  that  keep 
them  coming  back  for  more. 

So  let TINKITONKI-software  teach 
your  kids.  And  when  they  play  at  the 
computer  they  won't  be  playing  around. 
They'll  be  learning  something 


Games  that  grow  up. 
Instead  of  wear  out. 


TINKTONK!  ciiaraders  ®  1933  TINK  TONK.  Inc.  All  nghis  reserveO.  TlNKfTONK!  is  a  trademart.  ol  TINK  TONK.  Inc  Sproul  is  published  t>/  Mmdscape,  Inc .  Nonhtjfoi*.  1  60062 


According  to  dozens  of  recent 
magazine  and  newspaper  arti- 
cles, some  psychologists  are 
worried  that  personal  computer 
hobbyists  are  spending  so  much 
time  with  their  computers  that 
they're  becoming  isolated  from 
other  people  and  the  outside 
world. 

But  ironically,  communica- 
tion with  people  in  the  outside 
world  is  the  focus  of  a  fast- 
growing  application  for  personal 
computers  today:  telecomputing. 
Electronic  Bulletin  Board  Sys- 
tems (BBS's)  are  providing  a  fo- 
rum for  new  friendships  and  the 
exchange  of  information  be- 
tween computer  owners.  And 
it's  a  forum  not  bounded  by 
neighborhoods  or  physical  dis- 
tances. BBS's  offer  free  public- 
domain  software,  technical 
assistance,  and  contact  with 
people  across  the  street  or 
across  the  country. 

With  the  addition  of  a 
modem  and  a  simple  terminal 
program,  a  personal  computer 
can  help  foster,  rather  than 
hinder,  communication. 


A  Grassroots  Movement 

If  you've  ever  logged  on  to  a 
major  information  service  such 
as  CompuServe,  you  were  prob- 
ably overwhelmed  by  the 
wealth  of  menus  and  features 
available,  A  BBS  is  not  nearly 
that  sophisticated,  but  consider 
this:  Most  are  operated  by  aver- 
age people  out  of  their  homes, 
on  equipment  they  purchased 
themselves  or  with  a  local  user 
group. 

The  earliest  BBS's  came  on- 
line in  the  late  1970s.  Many 
served  as  information  boards  for 
fledgling  user  groups.  Club  offi- 
cers would  post  important  mes- 
sages and  meeting  notices,  and 
store  public-domain  software  for 
members  to  download.  Some 
computer  stores  also  set  up 
BBS's  to  allow  customers  easy 
and  up-to-date  access  to  prices 
and  inventory  information.  And 
a  few  people — people  who  were 
willing  to  devote  their  computer 
system  and  a  lot  of  time — 
started  boards  simply  because 
they  enjoyed  making  it  easier 
for  computer  owners  to  get  in 


touch  with  each  other. 

Hundreds  of  boards  have 
come  and  gone  since  those  early 
days,  but  hundreds  more  remain. 

*  *  * 

John  Semenek,  a  Chicago,  Il- 
linois computer  programmer/ 
analyst,  bought  an  Atari  800  a 
couple  of  years  ago.  Intrigued  by 
its  sound  and  graphics  capabili- 
ties, he  joined  a  local  user  group 
and  started  looking  for  Atari  bul- 
letin boards  in  the  Chicago  area. 

He  found  only  one.  Now 
there  are  at  least  20  in  that  met- 
ropolitan area  alone,  and 
Semenek's  is  one  of  them. 

"I  started  it  as  a  service  to 
our  user  group,  though  it's  not 
limited  to  those  people,"  he  says. 
"It  really  extends  the  usage  of  a 
home  computer."  Semenek  esti- 
mates that  if  someone  normally 
spends  five  hours  a  week  with 
their  home  computer,  buying  a 
modem  boosts  that  figure  by  about 
300  percent. 

♦  ♦  ♦ 

If  you  made  a  printout  of 
all  of  the  BBS  phone  numbers 
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THERE'S  A  COMPUTER  BORN  EVERY  MINUTE... 

GIVE  rr  A  HOME. 


For  $89  (SS  with  the  CS- 1632  vou  can  house  your  computeT. 
peripherals,  and  accessories  without  spending  a  fortune 


For  those  with  a  large  compuler  fanriily  the  CS-2748  gives  you  all  the  room  you 
need  for  your  computer,  monitor,  piinter.  periphetals.  software,  etc.  at  a  pnce 
(hat's  hard  to  believe.  S299.95. 


The  CS- 1632  computer  storage 
cabinets  compact  ye!  functional 
design  fits  almost  anywhere 
while  housing  your  computer 
monitor,  joysticks,  software, 
books  and  peripherals  all  for 
only  $89.95. 

The  slide  out  shelf  puts  the 
compuler  at  the  right  height  and 
position  for  easy  connfortable 
operation. 

The  fold  up  locking  door  keeps 
unwanted  fingers  ofTthe  key 
board  when  not  in  use 
To  store  joysbcks  just  turn  them 
upside  down  and  slide  them  into 
the  inverted  storage  rack. 
Twist  tabs  on  the  back  of  center 
panel  allow  for  nea!  concealed 
grouping  of  wires,  while  power 
packs  rest  hidden  behind  center 
panel  on  shelf 
The  slide  out  software  tray 
has  room  for  14  cartridges  or 
cassettes  and  up  to  30  diskettes. 
Most  brands  of  software  will  Bt 
between  the  adjustable  parti- 
tions with  a  convenient  hook  for 
the  spare  key  at  rear. 
Stand  fits  Atari  400  &  800. 
Commodore  64  &  VIC  20. 
Ti99/4AandTRS-80. 
Cabinet  dimensions  overall  36" 
high  X  33-7/8"  wide  x  16"  deep. 


■032  send  $89.95  tOr.     To  order  CS-2748  sen. 


HVTH] 


SYSTEMS 


P.O.  Box  446 

Wcit  I,Y>">,  OS  97068 

For  Fast  Phone  Orders  CaU  ToU  Free  1-800-547.3100 
Inside  Oregon  CaU  (503)  635-6667 


-State 


™CS-1632 

]  Golden  Oak  Firush 


Quantity. 


-Zip. 


.CS-2748 


Name 

Address  

Gty 

Quantity 

[j  Natural  walnut  finish 

I   I  My  personal  check,  cashiers  check  or  money  order  is  enclosed. 

□  Bill  my  VISA  * Exp.  Date 

□  Bill  my  MasterCard  *  Exp.  Date 

Q  Please  include  freight  charge  on  my  VISA  or  MasterCard. 

Card  Holders  Signature 


tnimeciiate  shipment tfmsiocit  Ifnol.  nlIow3^weeksfordeliver^  IfpcrsoiultheckisscntaBowdddtcafu! 
2  weeki.  CS- 1632  shjpi  UPS  ficighl  coDcct  from  Oregon.  CS .2748  ships  by  mjcK  fre^t  cotlecl  from  Oregon 
Prices  subject  eo  change  Shipmcni  subject  to  avaJahiSrv 

Both  tiic  CS- 1632  anri  CS-2748  ship  unassemt^ed  tn  two  cancans  Asscmbiy  [et^iiires  oniy  a  scTewdir.'ci, 

hammet.  and  a  few  minutes  of  your  tane 

Cbotce  m  simuUited  Mvoodgram  of  vratm  do4den  oak  ot  hch  natutol  walnul  finish 


The  two  slide-out  shelves  pui 
the  keyboard  at  the  proper  oper- 
ating height  while  allowing  easy 
access  to  the  disk  drives. 
The  bronze  tempered  glass  doot 
protecting  the  keyboard  and 
disk  drives  simply  lifts  up  and 
slides  back  out  of  the  way  during 
use. 

Twist  tabs  on  the  back  of  the 
center  panel  allow  for  neat  con- 
cealed grouping  of  wires  while 
a  convenient  storage  shelf  for 
books  or  other  items  lies  below. 
The  printer  sils  behind  a  fold 
down  door  that  provides  a  work 
surface  for  papers  or  books 
while  using  the  keyboard.  The 
lift  up  top  allows  easy  access 
to  the  top  and  rear  of  the  printer. 
A  slot  In  the  ptinler  shelf  aflows 
for  center  as  well  as  rear 
feed  printers. 
Behind  the  lower  door  are 
a  top  shelf  for  paper,  feeding  the 
printer,  and  a  bottom  shelf  to 
receive  printer  copy  as  well 
as  additional  storage 
Stand  fits  same  computers 
as  the  CS- 1632  as  well  as  she 
Apple !  and  11.  IBM-PC  Franklin 
and  many  others. 
The  cabinet  dimensions  overall: 
39- 1/2"  high  X  49"  wide 
X  27"  deep. 

Keyboard  shelf  20"  deep  x  26" 
wide.  Disk  drive  sheif  15-34" 
deep  x  26"  wide.  Top  sheif  for 
monitor  17"  deep  x  27"  wide. 
Pnnter  sheif  22"  deep  x  19"  wide. 


Computer  pm 

daVinci,  ShaResp 
Al  Capp  would  ha 


L 


rams  for  kids  that 
iare,  Dickens  and 
re  loved. 


If  they  were  starting  out  today  this 
is  what  they  could  start  with.  Pixelwerks. 
THE  OTHER  WAY 
TO  DRAW  AND  WRITE 
Instead  of  a  brush  and  canvas,  a 
pen  and  papei;  theyd  create  on  a  com- 
puter Because  Pixelwerks  is  the  first 
medium  that  can  keep  up  with  their 
imaginations. 

MR.  PIXELS 
PROGRAMMING  PAINT  SET 
With  Mr  Rxel's  Programming  Paint 
Set,  da  Vinci  (or  any  8-year  old)  could  do 
more  than  paint  a  picture.  He  could  also 
enlarge  it,  repeat  it,  move  it  around,  and 
change  colors.  Instantly 

And  at  the  same  time,  he 
developing  his  programming 
skills.  Painlessly 
SHOW  DIRECTOR 
On  the  other  hand,  Shakespeare 
would  love  to  play  around  with  Show 
Director 

He'd  use  it  to  create  plots 
and  think  up  one  scene  after  an- 
othef;  and  he'd  get  a  big  cast  of 
characters,  lots  of  backgrounds, 
props,  and  musical  sound  effects  to 
act  them  out. 


BANK  STREET  STORYBOOK 

Dickens  wouldn't  be  able  to  keep 
his  hands  off  Bank  Street  StoryBook  by 
George  Brackett. 

Not  only  could  he  write  his  own 
story  but  he  could  also  illustrate  the 
scenes  and  characters  he  sees  in  his 
mind. 

MR.  PIXELS  CARTOON  KIT 

Maybe  Al  Capp  wouldn't  be  satis- 
fied with  cartoons  that  just  sit  on  the 
page  after  he  tried  Mr  Pixel's  Cartoon 
Kit.  Because  he  could  make  his  car- 
toons come  to  life  by  animating  them. 
His  characters  could  move  around,  and 
even  react  to  each  other 

Every  kid  has  a  touch  of  creative 
genius  buried  inside.  The  job  of 
Rxelwerks  is  to 
bring  it  out,  with 
more  features, 
more  options  and 
more  flexibility  than  | 
other  programs. 

In  short,  we  supply  the  tools.  Kids 
supply  the  imagination. 


a##^PIXELWERKS 


mBwKks  IS  publsned  b*  Mrdscape  mc.  34«  Oumfce  Road.  Nalttmok.  IL  KSX!  For  more  rtoimatm.  call  1-800-221-9884  In  linos  1.8009427315 


FANTASTIC  LOW  PRICES  ON 

.  BASF  „ 

5^  QUALIMETRJC  fe 
DISKETTES! 


BASF  QUALIMETRIC  DISKETTES  have  a  lifetime 
warranty  and  are  packed  m  plastic  storage  cases 
TYVEK  sleeves,  reinforoed  hubs,  user  rdentfllcation 
labels  and  wnte-protect  labs  inciLfded, 

$139 IS.  „$18r 


SOFT  SECTOR  ONLYf 

3M  HEAOCLEANING  KITS 

Stop  swearing  and  start  cleaning.  This  non-abrasive 
cleaning  kit  has  everything  you  .f -hq  fin  •  Si  50 
need  for  30  applications.  ^lO.UUshpng 


AMARAY  MEDIA-MATE  SO;  A 
REVOLUTION  IN  DISKETTE  STORAGE 

^^^L  Every  once  in  a  wtitle.  someone  takes 

^^^B  the  simple  and  makes  It  elegant.  Thrs 

^^■^  unit  holds  50  5'.4-  drskettes.  has 

^H|^|^^^     grooves  for  easy  stacKpng.  nipples  to 

^^^^^rT^    fceep  diskettes  trom  slipping  and 

^Hb  \      several  other  features  We  like  It 

^^  '  "-'"■   "■-  ■  $200 

Shpng 


$10.95 . 


^^     I 


DISKETTE  70  STORAGE: 
STILL  A  GREAT  BUY 

Dust-free  storage  for  70  SW  disk- 
ettes, SiK  Oiv^ers  included  An  excel- 
lent value  ^■\-\  nc  •  S3(xi 

<f  I  I.9U   Shpng 


DISK  CADDIES 

ITie  original  flip-up  hoWer  for  10  5V<* 
diskette?  Beige  or  grey  only 

>p1-0u  ea  Shpng 


PRINTER  RIBBONS 
AT  BARGAIN  PRICESI 

Brand  new  ntjtjons  produced  to  inanufacturer  s  specs. 

Epson  MX-70/80  S3,5B  ea  25  Shpng 

Epson  MX-100  S6.99er    ■  25  Snpng 

Okkiata  Micro  63  S1.4Bea    -  25  Shpng 

Okklata  Micro  W  t3,66  ea    -  25  Shpng 

Shipping:  j',i'  DISKETTES-  -Add  S3 00  per  lOO  of  tower 
diskettes  Other  Hem*:  Ado  :hip(>ng  charges  as  shown  in 
addition  10  diskelle  shipping  charges,  Paymeftt;  VISA  and 
MASTERCARD  sccepled  COD  orders  only,  add  $3  00 
handling  r-riargr  ■^a:'e-  lllnois  'esidents  only,  add  S*b 
safe-  tax 

rOR  DI-iOERS  ONLY. 

1  800  621-6827 

ii(."''noi'-      .3t^-n.14-27B8) 
INFOHMAVION  «.  JNQUIHIES: 

1-312-944-2788  only! 

JIQURS,  i)AM  ■  5PM  Central  iime. 
Monday    Fnday 

WE  WILL  BEAT  ANV  NATIONALLY  ADVERTISED  PRICE 
ON  THE  SAME  PRODUCTS  ANO  OUANTITIES! 

DISK  WORLD!,  Inc. 

Suite  4806  '  30  E35I  ll-fo.-  Sir»El  ■  Chicagc   mine"  ''■061 


Aulhoriied  Reseller 
"  Infoimation  Processing  ■    RACC 

WORLD!  "«^=  DASi- 


Bulletin  Board  Basics 

Gregg  Peele, 

Assistant  Programming  Supervisor 

When  you  press  a  key  to  send  a  character  from  your  com- 
puter to  another  system,  you  set  in  motion  a  series  of 
events. 

First,  your  terminal  software — the  program  that  tells 
your  computer  how  to  communicate  with  another  com- 
puter— sends  the  character  to  a  device  called  a  UART, 
which  stands  for  Universal  Asynchronous  Receiver 
Transmitter.  (The  VlC-20  and  Commodore  64  computers  do 
not  have  a  UART.  Instead,  they  use  special  built-in  software 
to  emulate  a  UART.)  The  UART  breaks  the  eight-bit  byte 
that  makes  up  the  character  into  a  serial  stream  of  eight 
sequential  bits,  then  adds  special  bits  to  the  character.  Start 
and  stop  bits  are  added  to  signal  the  beginning  and  end  of 
the  byte  (character)  being  sent,  and  the  parity  bit  is  altered 
to  allow  any  transmission  errors  to  be  detected.  There  are  a 
couple  of  different  systems  for  this  error-checking,  or  parity- 
checking.  Like  most  other  factors  in  telecommunications,  the 
most  important  thing  is  not  which  type  of  parity  you  use 
(you  don't  have  to  use  parity  at  all),  but  that  both  the  send- 
ing and  receiving  systems  agree  to  use  the  same  type  of 
parity. 

All  the  bits  are  then  sent  to  the  modem,  which  converts 
them  from  their  digital  form  into  analog  tones  which  a  tele- 
phone can  transmit.  A  tone  of  a  certain  pitch  represents  a 
binary  0,  and  another  tone  represents  a  binary  1.  Following 
the  Bell  103  standard  for  modem  protocol — the  specific  rules 
of  the  road  for  communications — both  of  these  pitches  are 
within  a  specific  range  determined  by  whether  your  modem 
is  set  to  originate  or  answer  a  transmission.  If  you  are  link- 
ing to  a  bulletin  board  system  (BBS),  you  should  set  your 
modem  to  originate.  Bulletin  board  systems  normally  set 
their  modems  in  answer  mode.  Modems  use  one  set  of  fre- 
quencies to  listen  and  another  set  to  talk.  That's  how  a  com- 
puter can  use  a  single  telephone  line  to  both  send  and 
receive. 

The  receiving  computer's  modem  translates  the  analog 
tones  back  into  digital  data,  which  the  BBS  program  uses  to 
control  some  function  or  print  a  character  on  the  system  op- 
erator's (sysop's)  screen.  If  the  two  computer  systems  are  in 
full  duplex  mode,  then  the  characters  are  echoed  back  to  the 
sender  from  the  receiver.  These  echoed  characters  are  then 
printed  on  the  sender's  screen, 

In  half-duplex,  the  characters  sent  are  automatically 
printed  on  the  sender's  screen  before  being  transmitted,  but 


listed  on  the  People's  Message 
I  Service  of  Santee,  California 
I    b''9  661-7277),  the  Ust  would 

i-.tretrb  nut  t-o  about  the  length 


of  a  good  Carl  Lewis  long  jump. 

The  list  includes  many 
machine-specific  boards;  that  is, 
boards  that  cater  to  the  special 
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KNOT  A  SOU)  SPORl 


When  we  introduced  Pitstop> 
we  created  action  in  the  pits. 
Now,  with  PITSTOP  II,  EPYX 
introduces  true  competitive  auto 
racing,  both  on  the  track  and  in 
the  pits.  Auto  racing  is  not  a  one 
man  sport.  With  PITSTOP  I], 
you  can  now  experience  the  thrill 
of  speed  and  competition  as  you  battle  your  opponent  in 
a  race  against  the  clock.  Now,  more  than  ever,  the  strategy 
of  when  you  make  a  pit  stop  and  your  pit  crew's  speed 
and  performance,  combined  with  your  skill  on  the  track, 
will  determine  the  winner. 
A  split  screen  shows  you  your  position  and  that  of  your 


opponent,  a  digital  clock  displays  time  and  a  lap 
counter  gives  you  your  race  position  as  you  race 
against  each  other  in  pursuit  of  the  checkered  flag. 
You  can  also  play  against  the  computer  and  take 
a  practice  lap  or  race  against  the  computer  controlled 
pace  car  as  you  prepare  for  real  head-to-head  com- 
petition. Step  up  to  PITSTOP  II  because  auto  racing 
is  not  a  solo  sport. 
One  or  two  players:  joystick  cott trolled. 


Strategy  Games  njr  the  Action-Game  Player 


NOW,  THE  LOWEST  PRICES  EVER  ON 

3M  Scotch® 

.ry  DISKETTES 
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5V4- 
SSDD-96TPI 

DSDD-96TPI 


SOFT  SECTOR  ONLYI 

MINIMUM  OHDEH:  20  DISKETTES 
These  are  lactory-lresti  3M  disketl'es  packed  in  boxes 
01  10  with  Tyvek  sleeves,  reinforced  hubs,  ideniifka- 
lion  labels  and  wnte-prolect  tabs 

Add  5%  lor  orders  less  ttian  SO  on  5'A'  only. 


LIFETIME  WARRANTYl 
ON  ALL  3M  SCOTCH  DISKETTESI 


SUPER  SPECIAL! 


Order  SO  3M  Scotch  Disk- 
eaes  or  this  special  olfer  and 
you  can  get  an  Amaray  Media 
Mate    50    (or    only    $9  99 


(shippiing  included).  Normally,  a 
514^' 


^Hb  _)        Sl4  95  retaif  value,  this  IS  one  ol 

■--_^^        the  best  designed  disk  storage 
units  weve  seen  Special  skits 
and  ridges  lor  stacking  A  greet  buy 

Witn  SO  3M  Scotch  S'-i-  Diskettes  $9.99 

Ordered  alone' S10. 95 


■  S2  00  Snpng 


V 
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$1.65. 


8'  3M  Scotch  Diskettes 

B-  SSSD  SZ.05  ea  8'  SSDD  S2.50  ea. 

8  DSOD      S3.10ea 

SOFT  SECTOR  ONLYI 

MItJIMUM  ORDER  B"  DISKETTES:  20 

3M  HEADCLEANING  KITS 

Stop  sweanng  and  Start  cleariing    This  non-abrasivfC 

cleaning  kit  has  everything  you    C'lfl  flfl  '  ^^  ^^ 

need  lot  30  applications  OlO*vU  Snpng 

DISKETTE  70  STORAGE: 
STILL  A  GREAT  BUY 

Oust-free  storage  for  70  b^^'  disk- 
ettes Six  d.viders  included.  An  ex- 
^ceiTenT  value       C 1  i  0  R  '  ^-^  '^^ 

O  I  i>3u    Srpnq 
DISK  CADDIES 

The  onginal  Hip-up  holder  lor  10 
5'V  diskettes  Beige  or  grey  only. 

.  20C 

Sllprig 

'^PRINTER  RIBBONS 
'AT  BARGAIN  PRICES! 

Brand  new  nbbons  produced  to  rnarulacturer's  specs. 

Epson  MX-70/80  $3.58  ea    •  55  Shpng 

Epson  MX-tOO  (6.99  eat  25Stiprg 

OkKtala  Mcro  83  $1.48  ea    ■  25  Shpng 

Okidala  Mcro  34  S3.6G  ea    '  25  Shpng 

Shippina:  5'4"  DISKETTES— Add  $3  00  per  tOO  0<  lewer 
diskettes  B'  DISKETTES— AOd  $4  00  per  100  or  fewer 
diskettes  Other  Hems:  Add  shipping  cf^arges  as  shown  m 
addition  to  diskette  snipping  charges  Payment:  VISA  and 
MASTERCARD  accepted  COD  oiOers  only,  add  $3  00 
handling  charge  Taices:  ilimais  resiCeiUs  only.  aOd 
a°o  sales  lax 

FOR  ORDERS  ONLY: 

1-800-621-6827 

(In  Illinois  1-312.944-27881 
INFORMATION  S  INQUIRIES: 

1-312-944-2788  only! 

HOURS.  9AM  -  5PM  Central  Time, 
Monday  -  Friday 

WE  WILL  BEAT  ANY  NATIONALLY  ADVERTISED  PRICE 
ON  THE  SAME  PRODUCTS  AND  QUANTITIES! 


DISK  WORLD!,  Inc. 

Suite  4806  •  30  Easi  Huron  Sireei  •  Chicago. 


DISK        ..^^o,.^ 
WORLD!   'Za^"""'^ 
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communication  is  only  one-way;  characters  are  not  echoed. 
Full  duplex  is  considered  best  since,  with  half-duplex,  there 
is  no  direct  way  to  tell  whether  the  other  system  is  receiv- 
ing you.  Full  duplex  lets  you  know  immediately  if  your 
connection  is  working  correctly. 

Just  as  communication  between  humans  requires  a 
common  language,  the  language  of  computers  must  be 
agreed  upon  by  both  parties.  ASCII  (American  Standard 
Code  for  Information  Interchange)  is  a  standard  code 
representing  each  letter,  number,  and  punctuation  mark, 
plus  a  few  common  control  keys.  The  Commodore  64,  VIC, 
and  Plus/4  computers  use  a  modified  version  of  ASCII.  To 
access  an  ASCII  BBS  system  with  these  computers,  you 
must  have  a  terminal  program  which  translates  the  normal 
Commodore  codes  to  ASCII. 

Even  with  such  a  program,  certain  incompatibilities 
may  exist  between  systems  which  use  ASCII.  For  instance, 
BBS  systems  may  offer  an  option  for  an  extra  linefeed  with 
each  return  character.  If  your  terminal  program  includes  a 
linefeed  (moves  the  cursor  down  a  line)  when  you  hit  RE- 
TURN, you  won't  need  the  extra  linefeed.  Other  characters 
may  also  cause  problems.  The  delete  character,  for  instance, 
which  is  usually  CHR$(127),  may  be  CHR$(20)  or  even  an- 
other character  on  some  systems.  Hopefully,  your  terminal 
program  will  allow  you  to  alter  the  characters  sent  and  re- 
ceived so  you  can  match  the  computer  you're  communicat- 
ing with.  If  you  have  questions  about  the  codes  used  with  a 
particular  system,  leave  a  note  for  the  sysop.  Most  sysops 
are  technically  proficient  and  are  glad  to  help  you  make 
your  system  work  with  their  BBS. 

Transferring  programs  and  other  files  over  the  phone 
lines  (uploading/ downloading)  is  one  of  the  most  useful 
functions  of  BBS  communications.  This  can  be  a  complex 
procedure,  often  requiring  a  special  terminal  program  de- 
signed specifically  for  a  certain  type  of  BBS.  These  programs 
are  designed  to  compensate  for  noise  in  phone  lines  which 
may  garble  characters. 

Often,  to  insure  accuracy,  a  checksum  is  added  to  each 
block  of  transmitted  data.  The  checksum  indicates  whether 
a  bit  has  been  scrambled  during  transmission.  If  an  error  oc- 
curs, the  data  is  sent  again.  This  process  is  repeated  until 
the  entire  file  is  successfully  transferred. 

The  two  communicating  computers  handle  all  of  this 
automatically.  Such  communication  between  two  computers' 
without  human  intervention  is  called  handshaking.  In  this 
case,  handshaking  lets  each  computer  know  if  the  blocks  of 
data  were  properly  sent  and  received. 

Since  there  are  several  different  file  transfer  schemes, 
be  sure  that  your  particular  program  is  compatible  with  the 
BBS  you're  calling.  Again,  the  sysop  can  help  you  decide  on 
the  appropriate  program  to  use  with  the  BBS. 


interests  of  people  with  Apples 
or  Commodores  or  Ataris  or  TIs 
or  IBMs  or  Radio  Shack  comput- 
ers. No  matter  what  kind  of 


computer  you  have,  you  can  ac- 
cess any  of  these  boards,  but 
you  won't  be  able  to  download 
any  of  the  public  domain 


NOW  ITS  YOUR  CHANCE  TO  GO  FOR  THE  GOLD. 
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The  84  Olympics  are  over,  but  for  you, 
the  competition  has  just  begun.  How 
well  can  you  score  in  track,  swimming, 
diving,  shooting,  gymnastics  and  more? 
So  realistic,  there's  even  an  opening 
ceremony  and  awards  presentation  after 
each  event. 

Unlike  other  "Olympics-Like"  games. 
Summer  Games  has  incredible  realism, 
superb  state-of-the-art  graphics  and 
sound  effects  (including  national  anthems 
from  18  countries),  and  it  is  a  true 
action -strategy  game.  In  each  event  you 


must  plan  and  execute  your  game 
strategy  in  order  to  maximize  your  score. 
It  is  not  just  a  matter  of  how  fast  you 
can  move  the  joystick. 

So  change  into  your  running  shoes, 
grab  your  joystick  and  GO  FOR 
THE  GOLD! 

One  or  more  players;  joystick  controlled. 

,  Epyx 

Strategy  Games  for  the  Action-Game  P/ayer 


The  best  buy 
you'll  ever  find! 

Nashua^ 
Diskettes 


LIFETIME  WARRANTY! 


SVi'SSDD 


5V»'  DSDD 


09 


.995  SI. 

Qty.  50  Qty.  50 

(These  are  poly-bagged  diskettes  wrth  reinforced 

fluBs,  Tyvek  Sleeves,  jser  kWnWication  laOe(s  and 

write-pfoteci  tabs.) 

SOFT  SECTOR  ONLYI 

Sold  in  muNlples  of  SO  only. 
Prices  good  while  sale  quantities  last. 

INTRODUCTORY  SPECIALI 

NASHUA  Corporation  is  a  half-billion  dollar  cor- 
poration and  a  recognized  ieader  in  magnetic  media. 
You've  used  these  diskettes  before  and  didn't  know 
IT.. .since  Nasfiua  has  sold  primarily  to  software 
duplicators. 


SUPER  SPECIAL! 


^^A  Order  50  NASHUA 

^^^H  Diskettes  on  this  special 

^■ME^^       Amaray  Media  l^ate  50  for 

^^    ^       .       only  59  99  (shipping  in- 

9c  0        ciuOedl-  Normally,  a  $14.95 

^-~~-.r  retail  value,  this  is  one  of 

the  best  designed  disk 

storage  units  we've  seen.  Soeoal  skits  and  ndges 

for  stacking.  A  great  txiy. 
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With  50  NASHUA  5'A'  Diskettes  SS,99 
Ordefed atone:  $10.95  +  S2.00  Shpng. 
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3M  HEADCLEANING  KITS 

Stop  sweanng  and  start  cleaning.  This  non-abrasive 
cleaning  kit  has  everything  you  ^HQ  nn  '  St  5Q 
need  for  3D  applications.  tp  I U  ■  U  U  snpng 
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DISKETTE  70  STORAGE: 
STILL  A  GREAT  BUY 

Dust-free  storage  for  70  5V  disk- 
ettes. Six  dividers  included.  An  ex- 
cellent value       CH  QC  -  S3  00 

DISK  CADDIES 

Trie  anginal  fiip-up  holder  for  10 
5'/*"  diskettes  Beige  or  grey  only 

ill.uD    63.    Srpng 

rPRINTER  RIBBONS 
AT  BARGAIN  PRICESI 

BrarW  r^ew  ntjtxjns  produced  to  manufacturers  specs 


Epson  I^X-70/BO 
Epson  MX-100 
Okidata  IVIicro  B3 
Okidaia  Micro  M 
ShIpBing:  5'i-  DISKETTES. 


$3.58  ea  -  25  Shpng 

$6.99  ea  •  25  Shpng 

$1.49  ea  '  25  Shpng 

$3.66  ea  •  25  S^ipng 

-Add  S3  00  per  lOO  or  fewer 
diskettes  Other  Items:  Add  shipping  charges  as  sho/^n  in 
aflCiticn  la  diskette  shipping  charges  Payment:  VISA  and 
MASTERCARD  accepted  COO  orders  only,  add  S3. 00 
handling  charge  Ta*e«:  lllir-oib  residents  Only,  add 
fl"*.*  sales  tax 

MINIMUIM  ORDER:  $35.00 
FOR  ORDERS  ONLY: 

1-800-621-6827 

(In  Illinois   f-312-944-27881 
INFORMATION  &  INQUIRIES; 

1-312-944-2788  only! 

HOURS  9AM  ■  SPfif  Central  Time 

Monday  -  Friday 

WE  WILL  BEAT  AMY  MATIONALIV  ADVERTISED  PRICE 

ON  THE  SAME  PffOOUCTS  AND  QUANTITIES! 

DISK  WORLD!,  Inc. 

Suile  4806  •  30  East  Hurcn  Si^«e:  •  Chitaijo  Illinois 606" 
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software. 

There  are  boards  containing 
nothing  but  movie  reviews,  reli- 
gious boards,  "Dial-Your- 
Match"  boards  (computer  dating 
services),  boards  for  people  who 
work  with  CP/M,  adventure 
game  boards,  boards  for  law- 
yers, boards  for  aviators — 
boards  tailored  to  just  about  any 
special  interest. 

Most  BBS's,  however  differ- 
ent their  reason  for  existence, 
follow  a  similar  format.  Once 
you've  logged  on  to  a  few, 
you'll  begin  to  recognize  the 
general  process  of  interacting 
with  them,  even  though  com- 
mands may  differ. 

Probably  the  first  thing 
most  people  do  when  they  call 
is  check  the  message  files. 
Nearly  all  BBS's  let  users  read 
and  write  messages  to  individ- 
uals or  the  general  public.  In 
fact,  some  exist  solely  for  that 
reason. 

Many  of  the  messages  are 
technical  queries  or  requests  for 
information  on  hardware  and 
software.  Some  messages  adver- 
tise items  for  sale,  or  items 
sought.  Some  are  just  running 
conversations  between  different 
users.  And  quite  often,  one 
caller  will  start  a  debate  on 
some  topic  that  is  picked  up  by 
others  and  carried  on  for  weeks. 

The  second  most  popular 
BBS  feature,  say  many  sysops 
(system  o;;erators),  is  the  ability 
to  upload  and  download  public- 
domain  software.  This  is  espe- 
cially true  on  boards  run  by  user 
groups;  instead  of  standing  in  a 
long  line  at  a  us^r  group  meet- 
ing to  copy  a  disk,  club  mem- 
bers can  call  the  BBS  and 
download  that  month's  offerings. 

Other  features  commonly 
found  on  bulletin  boards  include 
ads  from  local  computer  stores; 
bulletin  sections  where  callers 
can  post  meeting  notices  or  in- 
dustry news,  or  call  attention  to 
books  or  magazine  articles; 
"chat  mode,"  or  on-line  con- 
versation with  the  sysop  if  he  or 
she  is  available;  a  classified  ad 


section,  which  allows  callers  to 
advertise  items  for  sale  or  trade; 
and  lists  of  other  BBS's. 
*  *  * 

Stan  and  Susie  Subeck  re- 
cently added  an  unusual  feature 
to  their  Chicago-area  Atari  BBS: 
an  on-line  games  section.  Atari 
owners  can  choose  from  a  feiv  ad- 
venture games — even  a  trivia 
quiz — and  play  while  connected  to 
the  board. 

"At  first,  everyone  said  that 
would  be  impossible  on  an  Atari," 
says  Susie.  "Actually,  it's  very 
simple.  It  just  takes  a  lot  of  disk 
space." 

Like  many  sysops,  the 
Subecks  started  their  bulletin 
board  to  provide  support  to  other 
Atari  owners.  And,  says  Susie,  as 
an  educational  tool  for  her  12- 
and  13-year-old  children.  "The 
kids  have  learned  a  lot  about  com- 
puters by  helping  with  the  main- 
tenance on  the  board." 

It  was  their  13-year~old 
daughter's  habit  of  talking  in 
"Valspeak"  (Valley  Girl  jargon) 
that  sparked  an  idea  for  the 
board's  theme.  Called  "Valley  Girl 
BBS,"  the  Subecks'  board  has  com- 
mand menus  written  in  Valspeak, 
as  well  as  a  glossary  to  under- 
standing the  Southern  California 
lingo.  Callers  to  this  BBS  don't 
delete  messages:  They  "bag"  them. 
And  you  don't  exit  the  board:  you 
"de-val."  Crude  callers  are 
"grody"  or  "nerds." 

Try  to  be  patient.  BBS's  are 
single-user  networks  (only  one 
person  may  be  on-line  at  a 
time),  unlike  commercial  infor- 
mation services,  which  are 
multi-user  networks  capable  of 
simultaneously  handling  thou- 
sands of  callers.  When  calling  a 
BBS,  chances  are  you'll  get  lots 
of  busy  signals  before  you  get 
through.  A  modem  with  auto- 
dial and  auto-redial  can  ease  the 
frustration. 

Another  problem  you  may 
encounter  is  finding  numbers  of 
bulletin  boards  that  suit  your  in- 
terests. A  good  place  to  start 
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JUMPMAN'S  A  GREAT  GAME. 
BUT  YOU'VE  GOT  TO  WATCH  YOUR  STER 


.^ 


Meet  the  Alienators.  A  fiend- 
ish bunch  who've  planted  bombs 
throughout  your  Jupiter  Command 
Headquarters. 

Your  job?  Use  your  lightning 
speed  to  scale  ladders,  scurry 
across  girders,  climb  ropes  and  race 
through  30  levels  to  defuse  the  bombs  before  they  go  off. 

That's  the  kind  of  hot,  non-stop  action  we've 
packed  into  the  award -winning*  best-selling  JumpmanT 
and  into  JumpmanJr.',"our  new  cartridge  version  with 
12  all-new,  different  and  exciting  screens. 

Both  games  force  you  to  make  tough  choices. 
Should  you  avoid  that  Alienator,  climb  to  the  top 

•1983  C.E.S.  award  winntT. 


and  try  to  work  your  way  down,  or  try  to  hurdle 
him  and  defuse  the  bombs  closest  to  you 
before  they  go  off? 

If  you  move  fast  you'll  earn  extra  lives. 
But  if  you're  not  careful,  it's  a  long  way  down. 

So  jump  to  it.  And  find  out  why  Jumpman 
and  Jumpman  Jr.  are  on  a  level  al!  their  own. 

One  to  four  playeis;  8  speeds;  joystick 
control.  Jumpman  has  30  screens.  Jumpmanjr. 
has  12  screens. 
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looking  is  the  People's  Message 
Service  mentioned  above.  The 
list  is  several  thousand  bytes 
long,  so  make  sure  you've  got 
enough  file  space  if  you  plan  to 
download  it.  If  you  want,  you 
can  enter  your  area  code  and 
get  a  list  of  only  those  boards  in 
your  own  region  (to  avoid  a 
hefty  long-distance  bill). 

Noisy  phone  lines  and 
faulty  hardware  or  software  can 
give  you  a  screenful  of  garbage, 
even  on  the  most  reliable 
boards.  If  this  happens,  discon- 
nect and  try  again,  checking  to 
make  sure  your  modem  is  con- 
nected properly.  If  it  persists, 
wait  a  couple  of  days  and  call 
back:  The  sysop  may  have  cor- 
rected the  problem. 

A  few  words  about  eti- 
quette; Most  BBS's  run  24  hours 
a  day,  seven  days  a  week,  but 
some  don't.  Please  observe  the 
limited  calling  hours  of  those 
exceptions,  and  remember  to 


Software  That  Works 
For  Generations 

6  Types  of  Charts  and  Sheets 

Indices 

User  Fields 

Notes,  Footnotes  and  Sources 

No  Limits 

Adapts  to  Your  Hardware 

Comprehensive 

Easy  to  Use 

And  Much,  Much  More 

Send  lor  brochure  and  sample  printouts. 

Family  Rt30l5  inciudcs  detailed  manual  and  2  full  diskettes 

of  projirams  for  your  Apple  11.  IBM  PC. 

Commodore  64  and  CP/M.' 

Other  RCtiealogy  soFlv/are  also  available. 

Price  SiaS.  Satistaclion  Guaranteed. 

American  Eiprcis.  Visa  &  Mastercard  Accepted 


*  Tradcmatlis  tor 
Apple  CotnpulcE, 
Inc..  Intenulional 


Businrs*  Machines, 
CBM Jnc.a  nigildi 
Research, 


Roots 


QUINSEPT,  INC. 

P.O.  Box  216,  Lexington,  MA  02173 

(617)  641-2930 
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check  what  time  zone  you're 
calling.  A  phone  call  from 
Sacramento  to  Boston  at  9:00 
local  time  may  awaken  an  East 
Coast  sysop  out  of  a  midnight 
slumber.  Limited  BBS  hours 
usually  mean  the  phone  line  is 
also  used  for  business  or  per- 
sonal purposes. 

Most  BBS's  don't  tolerate 
obscenity  and  the  uploading  of 
copyrighted  software,  and 
sysops  are  quick  to  ban  such 
callers  from  their  systems.  Many 
BBS's  are  switching  to  closed 
systems  (requiring  a  password 
and  sometimes  a  membership 
fee)  for  that  reason. 

*  *  * 

When  he  wasn't  acting  in  San 
Francisco  Bay  area  theatrical  pro- 
ductions, Kent  Fillmore  was  work- 
ing as  a  maintenance  man  at  a 
local  hotel  in  the  late  1970s.  The 
hotel  manager  was  using  an  Apple 
for  record-keeping,  and  suggested 
that  Kent  play  around  with  it  a 
bit. 

"I  went  through  the  manual 
in  a  month,"  recalls  Fillmore. 
"Then  I  said  to  myself,  'I'm  going 
to  get  otte  of  these,  and  I'm  going 
to  change  my  job.'  " 

Fillmore  now  does  research 
and  development  for  Pacific  Al- 
chemical, a  company  specializing 
in  educational  software  and  pro- 
gramming utilities.  His  interest  in 
bulletin  boards  led  him  to  pitch  a 
proposal  for  a  nationwide  network 
of  BBS's  to  a  software  retail  firm. 

The  plan  is  to  have  one  fran- 
chise in  every  area  code  of  the 
country,  a  BBS  that  will  offer 
information  on  software  available 
through  retail  company  software 
brokers.  It's  primarily  a  commer- 
cial venture,  but  there's  a  bonus 
for  user  groups.  Fillmore's  system 
is  set  up  so  there  can  be  several 
boards  within  one  BBS,  and  he's 
offering  those  boards  to  local  user 
groups  to  use  for  their  own 
purposes. 

The  first  BBS  in  the  system, 
Draco-Net,  has  been  running  out 
of  Fillmore's  home  on  an  Apple  II 
for  about  three  months  now,  and 


he's  enjoying  the  interaction  with 
fellow  users.  "I  honestly  don't 
know  what  the  fascination  is  with 
bulletin  boards,"  he  says.  "It's  a 
whole  new  way  of  dealing  with 
people.  You  can  literally  create 
your  own  personality  if  you 
want." 


Sysops  spend  an  average  of 
more  than  $3000  to  put  a  BBS 
on-line  and  an  additional  $50 
per  month  to  keep  it  running, 
according  to  a  recent  survey 
conducted  by  Ric  Manning,  edi- 
tor of  Plumb,  a  monthly  tele- 
communications newsletter. 

Besides  this  drain  on  the 
sysop's  wallet,  a  lot  of  time  is 
involved.  Manning  reports  that 
general  maintenance,  data  entry, 
and  other  chores  can  take  up  to 
50  hours  a  month. 

The  biggest  problem  sysops 
encounter  is  heavy  usage  at 
peak  times,  which  they  defined 
as  6:00  p.m.  to  11:00  p.m. 

Tim  Renshaw,  sysop  of  the 
AVC  Commodore  BBS  in  India- 
napolis, Indiana,  tells  of  another 
problem.  "The  twits,"  he  says, 
"the  callers  who  have  very  little 
sense  of  good  taste  and  like  to 
leave  obscene  messages.  That's 
really  tapered  off,  though.  It 
used  to  be  a  daily  event." 

Hundreds  of  boards  have 
fallen  by  the  wayside  because 
the  scales  tipped  too  far  for  the 
sysops:  The  bad  outweighed  the 
good. 

But  Renshaw  and  other 
sysops  anticipate  even  better 
things  over  the  next  year. 
Things  like  more  graphics,  in- 
creased storage  space  (enabling 
more  users,  on-line  games,  and 
room  for  more  messages  and 
programs),  and  BBS  software 
that  supports  a  wider  variety  of 
communication  standards. 

Sysops  continue  to  support 
each  other  and  improve  their 
systems  as  manufacturers  work 
on  the  cheaper,  faster,  easier-to- 
use  modems  anticipated  in  the 
future.  The  bulletin  boarding  of 
America  is  well  on  its  way.      © 


9105TYPING. 

BECAUSE  NOT  ALL  TYPING  GAMES  HAVE  TO  BE 
SHOOTING  DOWN  SPACESHIPS. 


^ 


Why  do  typing  programs 
have  to  involve  shooting 
down  spaceships?  They 
don't! 

9  TO  5  TYPING  lets 
students  and  adults  learn 
to  type  using  an  effective  method  developed  by 
college  educators.  We've  taken  the  ten  basic 
steps  to  learning  typing  and  combined  them  with 
the  fun  of  sequences  from  the  movie,  9  TO  5f 
What  could  be  better  than  learning  the  key 
locations  while  helping  Doralee  lasso  Hart.  Or 


increasing  your  speed  while  taking  pot 
shots  at  Hart  in  a  shooting  gallery.  All 
the  fun  of  the  movie  combined  with  an 
innovative  new  approach  to  learning 
touch  typing. 

9  TO  5  TYPING.  The  typing  game 
for  everyone..  .Spaceships  not  included. 


epyx 


Strategy  Qames  for  the  Action-Game  Player 

'9  TO  5  is  a  trademark  of  Twentieth  Centurj'-H'nx  Film  Corp. 


Reflection 


Sean  Puckett 


"Reflection"  is  a  fast-paced  computer  version  of 
reversi.  You  .can  play  if  as  a  strategy  game  with  two 
people  or  challenge  the  brain  of  the  computer.  It 
was  originally  written  for  the  Atari  (24K),  and  we've 
added  versions  for  the  Commodore  64,  unexpanded 
VlC-20,  71-99/ 4A  (16K  and  regular  BASIC),  Apple, 
IBM  PC  (with  64K,  BASICA,  and  the  color/ graphics 
adapter),  PCjr  (loith  Cartridge  BASIC),  and  TRS-80 
Color  Computer  (with  Extended  Color  BASIC).  A 
joystick  is  required  for  the  Atari,  64,  VIC,  and  Color 
Computer. 


Through  the  ages,  people  have  devised  many 
pastimes  to  exercise  their  minds.  The  most  well- 
known  match  of  wits  is  chess,  with  backgammon 
and  checkers  running  close  behind.  Another 
board  game,  reversi,  is  not  as  popular,  but  com- 
bines the  logic  of  these  games  with  the  action 
and  excitement  of  a  good  football  game. 

The  trouble  is,  some  players  can  become  so 
excited  that  they  tend  to  get  carried  away  and  at- 
tempt a  forward  pass  with  the  board,  or  they 
fumble  and  scatter  the  chips  everywhere  (a 
method  most  often  employed  by  sore  losers).  A 
computer  version  of  reversi  is  ideal.  The  com- 
puter can  act  as  a  referee,  permitting  only  legal 
moves,  or  it  can  be  a  ruthless  opponent. 

"Reflection"  gives  you  the  option  of  playing 
either  way — against  another  person  or  against 
the  computer.  The  rules  are  quite  simple.  Players 
take  turns  placing  chips  on  the  board,  one  piece 
per  turn.  To  capture  your  opponent's  pieces,  you 
sandwich  a  row  of  them  between  one  of  your 
existing  pieces  and  the  one  you're  laying  down. 
You  can  capture  one  or  several  pieces  this  way. 
The  row  can  be  vertical,  horizontal,  or  diagonal. 
Once  a  piece  is  captured,  it  turns  into  your  color 
and  effectively  becomes  one  of  your  pieces. 

In  this  example, 
the  black  player  can 
capture  pieces  by 
placing  one  of  his 
chips  on  any  spot 
marked  here  with 
anX: 

The  best  move  is 
either  the  one  that 
captures  the  most 
pieces,  or  the  one 
which  leaves  your  own 
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pieces  less  vulnerable — depending  on  the  stage 
of  the  game.  Sometimes  you  can  place  a  single 
piece  to  capture  more  than  one  row  of  chips. 
Each  player  must  capture  at  least  one  enemy 
piece  per  turn,  or  the  turn  is  forfeited.  When  all  of 
one  player's  pieces  have  been  captured,  or  when 
neither  player  can  make  a  legal  move,  the  chips 
are  tallied  and  the  victory  is  awarded. 

Because  capturing  an  enemy  piece  converts 
it  to  your  color,  the  game  can  reverse  directions 
very  quickly.  A  winning  player  can  suddenly  find 
himself  far  behind,  with  most  of  his  chips  flipped 
to  the  opponent's  color. 

Playing  Reflection 

The  Atari  version  of  Reflection  uses  one  or  two 
joysticks.  You  can  play  against  another  player  or 
against  the  computer,  and  you  can  select  whether 
black  or  white  moves  first.  Move  the  large  cursor 
with  the  joystick,  then  press  the  button  to  place 
your  piece.  You  can  put  down  only  one  piece  per 
move,  and  only  on  empty  squares.  If  you  place 
your  chip  so  H  doesn't  capture  any  enemy  pieces, 
the  program  removes  the  piece  and  you  forfeit 
your  turn.  You  must  purposely  forfeit  in  this  way 
if  you  can't  make  a  legal  move.  If  neither  player 
can  make  a  move,  press  E  on  the  keyboard  to 
end  the  game. 

All  other  versions  except  the  VIC  version 
play  much  like  the  Atari  version,  but  have  extra 
options.  When  playing  against  the  computer, 
there  are  two  levels  of  computer  intelligence. 
Level  two  plays  better,  but  naturally  it  takes 
longer  for  the  computer  to  make  up  its  mind. 

These  versions  also  let  you  set  up  the  board 
prior  to  play.  On  all  computers  except  the  Color 
Computer,  press  W  to  set  down  a  white  chip,  B 
for  a  black  chip,  and  space  to  skip  a  square.  You 
continue  left  to  right,  top  to  bottom,  until  you 
reach  the  lower-right  corner.  On  the  Color  Com- 
puter, use  a  joystick  plugged  into  port  2  to  move 
to  any  square,  where  you  type  W  for  a  white 
chip,  B  for  a  blue  chip,  or  space  bar  to  leave  an 
empty  square. 

The  64  version  of  Reflection  requires  a  joy- 
stick plugged  into  port  2.  The  VIC-20  uses  a 
single  joystick  for  both  players.  Both  the  Apple 
and  IBM  versions  use  a  diamond-shaped 
arrangement  of  keys  to  move  the  cursor:  1  for 
Up,  M  for  Down,  J  for  Left,  and  K  for  Right,  The 
TI-99/4A  version  uses  the  arrow  keys  E,  S,  D, 


and  X.  When  you've  moved  the  cursor  to  the  de- 
sired position,  press  the  space  bar  to  place  your 
piece.  As  with  the  Atari  version,  you  forfeit  your 
turn  and  lose  the  piece  if  you  place  it  so  that  no 
enemy  pieces  are  captured.  Press  Q  to  end  the 
game  on  the  TI-99/4A,  and  E  for  all  other  versions. 

Before  loading  the  Apple  version,  first  enter 
this  direct  statement: 

POKE     104.64:     POKE     16384.0:     NEW 

Similarly,  enter  PCLEAR  1  before  loading 
the  Color  Computer  version. 

Program  1:  Reflection  For  Atari 

Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs" 
before  entering  this  listing. 

ML  1000  N1-t:N2  =  2;N0-0:N3-3:N4-4:N 
5=5:N6  =  6:N7  =  7  :N8  =  8:N 9  =  9:02 
=  N2 

B8    1009     GRAPHICS      23:POKE      708,20:PO 
KE      709,0:POKE      710,15:POKE 
712,198:POKE      711,30:GOSUB 
1950:GOSUB       1720:UI=N1 

U  1010  DL=PEEKC560)+256*PEEKC56n 
:POKE  DL+N3.70:POKE  0L+N6, 
N6:DIM  M* C 40 ] : DL=DL+U I : H= I 
NT(DL/2565 :L=DL-H*256 

Gl    1011     M$  =  "E5     S  P  A  C  E  S  )  EjZSOQEZS^ES: 
15      SPACES! ":GOSUB      1940 

£F    102  0     Mt="i4         I    I  I   I        I  I  I  I  I  I  —  I  I  I  I, 
"tPOKE     560,L:POKE     561, H 

CI    1030     COLOR     UI:FOR      A-Nl      TO     88:PL 
OT      16,A:0RAWTO      142,A:NEXT 
A 

El    1  0  4  0      DIM     X  (  N8  ]  ,  Y  C  Ne  )  :  2  =  U  I   :  COLOR 

0:FOR     A=N1      TO     68      STEP      11: 

Y ( Z J ^A+N2 : Z=Z+U I : PLOT  NO, A 

:DRAWTO   142,A:DRAWTO   146, A 

+  4  :  NEXT   A 

KC  1  050  2  =  U  I  :  FOR  A  =^  1  6 

I6:X(Z)=A+N4 : 

,  U  I  :  DRAWTO  A  , 

,  9  2  :  NEXT   A 
U    1051   COLOR  N0:PLOT   I43.N1:DRAWT 

0   14  3,89: DRAWTO  0.89 
LN  1  060  DIM  B0CN9  .  N9  ) 

BI1070  FOR  A  =  NO   TO  N9:F0R  B^NO   TO 
N9  :  BO C A  ,  B  >  = NO  :  NE X T   B:NEXT 
A 
KC  1  0  8  0  RESTORE   1080:FOR  A  =  N1   TO  N 

4:READ  B  .  C  ,  D  :  80 t B . C J =D : NEX 

T   A:QOSUB   1810:DATA   4,4.2. 

5.5,2,4,5,3,5,4,3 
00  1090  GOSUB   1940:E  =  PEEKC711] 
Bfi  1  1  1  0   IF  PEEK t 532 7 9  J =N6  THEN  FOR 
A=53248  TO  53261:POKE  A,N 

0:NEXT  A:GOTO   113  0 
MH  1  1  20  GOTO  1110 
AJ1130  MS  =  "(4  -t; P  A r. F  s  1  c«i>3:t=»iJW;VJ J-: 

SUB  194  0 
JE1132  OPEN  #UI,12,0,"K:":GET   #UI 

,K:|F  K=79   THEN  PL1=1:G0SU 

B      2  10  0 
AC    1  1  4  0     MS  ="(3      SPACES  1  <i:>aEMI^OQCa 


TO   142  STEP 
2=Z+UI:PL0T   A 
88  : DRAWTO  A+  4 
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"Reflection,"  Atari  version. 


tP  115  0 

a  116  0 

*F  117  0 

CO  118  0 

AG  119  0 

HE  120  0 

H8  12  10 

01  1  2  1  5      I 

PO  12  2  0 

DG  12  3  0 

eH  12  4  0 

hi  12  4  5 

IIP  12  5  0 

BF  12  6  0 

PI  12  7  0 


Dt7  SPACESl<b>lack  first": 
GOSUB   1940 

GET   #UI,K:IF   K-87   THEN   TUR 
N=UI:GOTO   1180 
IF  K=66  THEN  TURN=N2:G0T0 
1180 

SOUND  NO  ,  255  ,  1 0 ,  1  5  :  POKE  53 
788,UI:FOR  D=UI   TO  500:NEX 
T  D:SOUND  NO  , NO , NO , NO  :GOTO 
1150 

MovE  =  N4:Ms  =  "      ^ES^^nnmaasi 

•:(  7     SPACES)  IliiJJiMH'liBaS" 
SUB      1940:FOfl     D=N1      TO      10 
NEXT     D:NW=N2:NB=N2 

SPACES  }£3ilE^CI3S3"  :  GOSU 
940:FOR     D=UI      TO     500:NEX 
:OIM     F J (  1  0  J  : F J^ "EmiOb  I 

1  )  =  "      "  :  M  t  £  4  0  D  =  "      "  :  M  *  C  2  3 
:XP=4:YP=4rM$=" 
SPACES}  "  :MJ  C5)=FSC  TURN* 
,TURN*5J:MS(10)="'S     MOV 
MtC22)=" BLACK:" 
28)=STRtCNB)  :MSC32)  =  "WH 
:  ■'  :MtC38)  =  STRtCNW)  :GOSU 
940:  DATA     243,1,121,4 
TURN=2     AND     PL1      THEN     GOS 
2200:GOSUB      1355:GOTO      13 


:  GO 

00  : 
MS  = 

i  B 
B  1 
T  D 
a  c  k 
MS  C 
=  MS 

1  4 
5-4 

E"  : 

MS  C 
I  TE 
B   1 

F 
UB 
4  7 
RES 
EN 
,24 
TG  = 
UB 
POK 
C0  = 

C  Y 
I  F 
I  F 
AND 
i  F 
AND 
I  F 
AND 


TORE 
R  E  S  T  0 
3  ,  4 
N2  :  GO 
1690: 
E  77  , 
1  0  OR 
P  >N  1  > 
PEEK  C 
CQ=  1  0 

C  XP  > 
(  Q  =  N6 

C  XP< 
C0  =  N9 

i  YP  i 


12  10: 

RE   12 

SUB  1 
F  =  N  1  : 
NO  :  0  = 

0=14 

THEN 
764  3  = 

OR  Q 
N  1  } 

OR 
N8  } 

OR 
N8  } 


I  F 
20 


TURN=N2  TH 
DATA   12  1,1 


GOS 


7  00:  C0  =  N8 
K  =  N  1 
STICKCN0D:IF 

OR  0=N6)  AND 

YP  =  YP-N 1 
42  THEN  1 600 
=  11  OR  Q  =  N9  3 
HEN  XP=XP-N1 
=N7  OR  Q=N5) 
HEN  XP  =  XP+N  1 
=13  OR  Q=N53 
HEN  YP=YP+N» 
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Pi  1280   IF  Q<15   THEN  FOR  A  =  NO  TO   1  JN1530   FOR  V  =  Nt   TO   l(U)-N1:B  =  XP  +  R 
2   STEP  N3:S0UND   0,O,0,A:NE  X  (  U  D  *  V  :  A  =  Y 4 t R Y C U  )  *  V 

XT  A:SOUND   0,0,0,0  Dl  1540   IF   BOCB,A3=N5-E   THEN  BOCB, 

ED  1290   IF  0=15   THEN   1310  AD=N5-BOCB.A):G0SUB   1820:1 

BE  1300  GOSUB   1690  AKE  =  N0:GOTO   1560 

EH  1310   POKE   53248,  48  +  X(XP):Y1=YtY  El  1550   NEXT  V:NEXT   U:RETURN 

P  ] +P0  +  20  :  Y  4  =  YP  AB1560   IF  E  =  N3  THEN  N  W  =  NW+ N  1  :  N  B  =  N 

AJ1320   PM*  C  Y  1  ,  Y  1  +N7  ]  =:CURt  C  F*N8-N7  B-N1 

,F*N8J:P0KE     704  , CO : F  =  F+K :   I  AB    1  5 7 0      IF     E=N2     THEN     N B  =  N B + N 1  : NW  =  N 
F     F=N4     OR     F=N1      THEN     K=-K  W-Nl 

CE1330     C0  =  C0+16:IF      CO  =  264      THEN     CO  SD1580     NEXT     V 

=  8  HI    1590      NEXT      U:RETUHN 

Hf1340      IF     STRIGCN03      THEN      1240  U\600     WH=S8:BL=83:F0R     A=N1      TO     N8 

BE1343     GOSUB      1350  :FOR     B  =  N1      TO     N  8  :  C  =  N  1  :  R  =  BO  C 

PL    1344      IF     WW=  1      THEN     WW=0:GOTO      124  B,A3 

0  ||D1610IFR  =  N3THENBL  =  BL-Nl:COLO 

I1H1347      IF     NB  =  NO     OR     NW=NO     THEN      160  R     N3:PL0T     N0,BL:DRAWTO     N4, 

0  BL  +N  1  :  DRAWTO     N9  ,  BL 

Fl<1348      IF      NBtNW^64      THEN      1600  BB    1  6  2  0      IF     R  =  N2      THEN     WH  =  WH  -  N  1  ;  C  0  L  O 

D6    1349     TURN^3-TURN:G0T0      1200  R      2:PL0T      150.WH:DRAWTO      154 

G«1350      IF     BOCXP.YPD>0     THEN     RESTOR  , WH  +  N 1  : D R AWT  0      169. WH 

E      1350:TG=3:GOSUB      1 7 0 0 : WW =  »F1630     NEXT      B:NEXT      A 

1:RETURN      :DATA      1S2..5,144,  AP1640      IF     WH=BL      THEN     Mt=" 
.5,243,3  16     SPACES iDtS    EaCe ": GOSUB 

JI)1355      IF      DE=1      THEN     DE  =  0:RETURN  1940:GOTO      1675 

AI1360      B0(XP,YP)  =  CN3-TURNltl:B  =  XP  £P1660     Z  =  710:M«  =  "f5      SPACES  3  ISUiJUa 
:  A  =  YP  : MOVE =MOVE+  1  ZHIEB"  :  I  F     BL>WH     THEN     2^709 

KB    1365     GOSUB      1620:GOSUB      1420:GOSU  :Mi  =  "[5     SPACESiblacK  ia?MiT--« 

B1450:GOSUB1520 

IF      TURN-N1      THEN     NW^^NW  +  Nl  BL    1660     GOSUB      1940 

IF      TURN=N2      THEN     NB=NB+N1  IN    1670      FOR     A=200     TO     NO     STEP      -4:F0 
IF      TAKE<>1      THEN     RETURN  R     B=A     TO     A+50     STEP      12.6:PO 

B  =  XP:A  =  Y4:MS  =  "        j.t.m'.tTr.T  j^T.  KE     2,B:S0UND     N0,B,10,16:NE 

EEianBBi  3     SPACES  IFORF  E  I  T  URE  XT     B:NEXT     A:SOUN0     NO, NO, NO 

OF     MOVE":GOSUB      1940;BOCB,  .NO 

AJ=0:C=1:CX  =  XtBJiCY  =  YCAJ  BK1671      DATA     243,2,243.2,217,1,193 

FLT402     GOSUB      1790:O2=N2:TG=N3:RES  ,1,217,1,243,1,162,2,162,2 

TORE      1402:  GOSUB      1700:DATA  ,162,1,144,1,193,1,182,1,2 

243,1,243,1,243,4  17,2.217.2.217.1,182.1.193 

l(E1403      FOR     0-N1      TO      500:NEXT      D:IF  ,1 

TURN  =  N1      THEN     NW=NW-N1  *I11672     DATA     217.1,243.8 

CH1404     MOVE=MOVE-N  1  :   I  F      TURN^N2      TH  JH    1  6  7  3     O  2  =  N  1  :  R  E  S  T  O  R  E      I671:TG=19:G 
EN     NB=NB-NI  OSUB      1700:FOR     D=N1      TO     500: 

11114  0  5     RETURN  NEXT     D:GOTO      1677 

HHM20      FOR     A  =  N1      TO     N8:I(AJ=N1:NEX  JA1675     DATA     243,1,162,1,193,1,162 
T     A:7AKE::N1  ,1,243,1.162,1,193,1.162,1 

0*1430     FOR     A^Nl      TO     N3:IF     BO(XP*HX  ,243,1,162,1.182,1,193.1.2 

tA),Y4+RY(A))=N0      THEN      ILA)  43,8 

=N0  FA167602-N1:TG-13:REST0RE      1675:G 

HI1435ZZ=ICA)+Z2  OSUB1700:FOflD  =  N1TO500: 

GD1440NEXTA:RETURN  NEXTD 

J*    1450      FOR     A=l      TO     8;    IF      ICA)^NO      TH  C6    16f7      D^NI'^NI'-NI'-'Nl'^Nl'^NI 

EN      1610  »l    1678     GOSUB      1690:Mt  =  "t4      SPACESiB 


NA 

13  8  0 

Jl 

13  9  0 

E>S 

14  00 

Fll 

14  0  1 

BNMSO     FOR     8^1      TO     8  :  X  2  =  X  P  +  R  X  (  A  J  x  B  ^^a^SjEHSC  1  0     S  P  A  C  E  S  )  t3i    133 

:Y2-Y4+RYCAJ*B  EEB":  GOSUB      1940 

HO    1470      IF      X2<N1      OR      X2>N8     OR      Y2<N1  GH16  79      POKE      53248,  0:IF      PEEKC53279 
OR      Y2>N8      THEN     B=10:ICA)^N  5<>6      THEN      1679 

0:GOT01500  MEieeORUN 

JCMSO      J  =  B0CX2.Y2):IF      J  =  E      THEN      )C  BD169  0     PM»CNn-"t,i":PMSC2048D-" 

AJ-B:ZZ  =  ZZ  +  B-1--B=10:GOTO      1  (,l":PM$C2)=PMt:RETURN 

500  G6  1700FORA=N1TOTG:READB,C:C= 
EB1490   IF  J=NO  THEN   ICA)=N0:B^10  C*02:G=:14:FOR  0  =  N1   TO  C:FO 

EH  1500  NEXT  B  RD  =  N1TO4:SOUND0,B,10.G 

SB  1510NEXTA:  RETURN  :G  =  G-tG>0J 

F11520  FOR  U  =  N1   TO  N8:IF   ICU5<N2  OH  1  7  1  0  NEXT  D:NEXT  Q:NEXT  A:RETUR 

THEN1590  N 
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(Price  Includes  a  Complete  Music  Software  Package  Featuring  Four-Color  Graphics,  Recording  and  Playback!) 


Tap  the  full  power  of  your  Commodore  64's®     SONG  EDITOR  (Model  972) 


buiit-iii  musical  instrument  with  the  new  Music-  See  the  songs  you  write  with  the  SONG 

Mate '"  keyboard  from  Sequential.  BUILDER  displayed  on  a  four-color  Grand 

The  MusicMate  keyboard  is  a  fully  func-  Staff  on  your  monitor.  And  conveniently  edit 

tionat,  quality  music  tool  with  full-size  keys  that  your  songs. 


If  you're  not  completely  satisfied  with  the 


lets  you  play  your  music  live  and  record  it.  SONG  PRINTER  (Model  9' 

.4/irfitspolyphonicsoyoucanplay3notesat  j^^  SONG  PRINTER  prints 

a  time.  Best  of  a    the  MusicMate  gives  you  ^ongs  in  standard  music  notation 

this  aeative  flexibility  at  a  ven- affordable  ^^^^^  ^^^^^  ^^^^^  g, 

Ptayingmusiconatyrewriterkeyboardor  „  View  a  full  color  graphic  displaj 


See  the  songs  you  write  with  the  SONG  MusicMate  keyboai'd,  just  return  it  within  10 

BUILDER  displayed  on  a  four-color  Grand  days  of  receipt  to  Sequential  for  a  fill  refund. 
Staff  on  your  monitor.  And  conveniently  edit 

your  songs.  We  Listen  to  Musicians. 

SONG  PRINTER  (Model  973)  .—.-»... «^— .*■ 

The  SONG  PRINTER  prints  out  your  3cO  U  E 11 L I A  L 

songs  in  standard  music  notation. 

SOUND  MAKER  (Model  974)  Fora  cmpkte  Sajmntial  catalog  including  decals. 

Vie  W  a  full  color  graphic  display  that  looks  send  $2. 00  to:  Sequential,  Inc. ,  mi  North  First 


SOUND  MAKER  (Model  974)  Fora  complete  Sem^tial  ca 

Vie  w  a  full  color  graphic  display  that  looks  send  $2. 00  to:  Sequential,  h 

like  the  front  panel  of  a  professional  synthesizer      Street,  San  Jose,  CA  95134. 


a  plastic  overlay  of  miniature-size  keys  limits       ^'- "'  "^  u       ^T      a\ ^  T 
vourmusic.  Weknow.  We're  the  largest  Amer-       ^o  program  the  shape,  volume  and  tone  of  your 
icanmanufacturerofprofessionalsynthesizers.       "^^^  Personal  sounds. 
OurProphetkeyboardsareusedbyyourfavor-  ^^'^^^^^^  "^^^  ™5"-~  ^  yourself  and  your 

ite  artists  on  stage  and  in  the  studio.  We've        fj""''>'-  ^'"^^'^  ^^"1^  MusicMate  direct  from  f 
put  our  extensive  experience  in  making  quality        Sequential  wnv!  I 

musical  instruments  into  every  MusicMate  :.' 

keyboard.  Y 

The  MusicMate  comes  with  the  Model  970  i 

software  diskette  package  that  lets  you  select 
many  different  instrument  sounds  and  record  , 

and  playback  up  to  10  continuous  minutes  of  * 

your  music. 

Unlike  other  remote  keyboards,  ours  ^ 

doesn't  tie  up  any  of  your  expansion  slots.  Just 

plug  your  MusicMate  into  your  Commodore's  -  --^--^ 

joystick  port. 

Add  any  one  of  our  exciting  software  pack- 
ages to  extend  the  MusicMate's  capabilities. 
They're  just  $39.95  each. 

SONG  BUILDER  (Model  971) 

Build  your  own  songs  by  overdubbing  up 
to  3  layers  of  notes  (each  witli  its  own  instru- 
ment sound!).  Or  record  1  -2  layers  of  notes 
and  play  the  third  layer  live.  Also,  change  the 
key  and  speed  of  your  music.  j 


Comraodore  64  is  a  registeitd  tradematk  of  Commmlore ,  inc. 
*MiisicMate  is  a  trademark  of  Sequential 
£-  19S4.  Sequential 


^cOUEniiAL  Ci^CUic^ 


Yes,  I  want  to  play  my  own  songs  on  the  MusicMate! 

I  Name  (Please  Print) 
I   Street 

I    City/State 

I       Checker  American 

D  MoneyOrder     D  Visa     [J  MasterCard     D  Express 


Quantity 


Zip 
Please  do  not  send  cash. 


Card* 


Valid  from: 


\ 

I 

I  Signature , 

I 


MusicMate(s) 
SONG  BUILDER 
SONG  EDITOR 
SONG  PRINTER 
SOUND  MAKER 


@  $99.00 
(a  $39.95 
(g  $39.95 
§  $39.95 


@  $39.95  

Shipping  and  Handling 
CA  residents  add  6.5%  Sales  Tax 

TOTAL  PRICE 


Price 


$4.00 


If  not  completely  satisfied,  return  MusicMate  to  Sequential  within  lOdaysforfull  refund. 
(Sony,  no  returns  on  computer  software,  once  opened) 


Afai  order  lorn  to:  Sequential,  Ml  North  First  Street,  Dept.  CG,  San  Jose.  CA  95134  Or,  use  our  order  line  (408)  946-0226. 


c-um 


K17aO     DATA     -1.-1 

1.0,-1.1.0 
BO    1730      RESTORE      17 

8  J  ,   I  C  8  )  :  FO 
B  .  C  :  RX  C  A ) 

A  :  RETURN 
El  1760  DATA  204,1 

,  4 

II  1  7  7  0      TG-  2  1  ;  GOSU 
1*1780     RETURN 
F11790     COLOR     C:FO 

OT   CX.CY+0 
Y+DR:NEXT 
: OR AWTO  CX 

mieoo  PLOT  cx+Ni 

+N6,CY+N7: 
DD  18  10  FOR  A  =  N  1   T 
N6 : GOSUB 
A : RETURN 
JO  1820  E  =  BOCB,AJ: 

C A) +N4 . F 
■F1830   IF  F=N1   AN 

8   1 g  00  :  RE  T 
PtlB40   IF  F  =  E  OR 

THEN  RETUR 
01  1850  GOSUB   1690 

+48:YP=YCA 

.  1 5«( F  =  N3  5 

iGieeo    PM«cyp,YP  + 

7  , R*N8  J  : C- 

A) :GOSUB   1 

B6  1870  FOR  R  =  N4  T 

*C YP  ,  YP  +  N7 

R«N8 ) : SOUN 

EXT  R 

811880  GOSUB   19  0  0 

LC1890  RETURN 

JBigOO  GOSUB   16  90 

+  48  :  YP  =  Y  I  A 

,  1  5*C  E  =  ^3  ) 

G11910   FOR  R  =  N1   T 

7  )  =CH  I  P$ ( R 

N  D  N  0  ,  R  *  1  0 

III  1920  SOUND  NO.N 
P0  193O  C  =  E:CX  =  XCB 

17  90:  POKE 
01  1940  POKE  87, Nl 
?  #  6  :  "  {  4  0 
N  NO  ,  NO  :  ? 
N7 
Kri941   RETURN 
KG  1950  DIM  PMSC20 
M  S  )  /  1  0  2  4  )  « 
MS  >   THEN  P 
ADR(  PMS  }  :  P 
AF19  60  POKE  559,4 
POKE   623 , N 
KF1970  P0  =  STt512: 
128:P3=P2+ 
D  , CH  I  PS  C  1  0 
:  PMS  (  2048  ) 
$ 
FH1980  CURS  =  "IBAC 
{ BACK  S  i  (  , 
(BACK  S  M  3 
[3   .  )  " 
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KC  20  0  0 
FH  2  1  0  0 


,0,-1,1.-1,-1,0,    )l(199f^ 

,1,1.1 

20:DIM  RXCej.RYC 

R  A  =  N  1   TO  8  : READ 

-B:RY(A)=C:NEXT 

,217,1,230,4,114 

B   17  00 

R  DR^Nl  TO  N6:PL 
R:DBAWTO  CX+N7,C 
DR:PLOT  CX  +  NI, CY 
+  N6  ,  CY 

,CY+N7:DHAWT0  CX 
RETURN 

O  N8  :  FOR  B  =  N  1  TO 
1620: NEXT  B:NEXT 

LOCATE  X  CB ) +N4  ,  Y 

D  E  >N I   THEN  GOSU 

URN 

( F  =  N  1  AND  E  =  N0  D 

N 

:  POKE   53249  ,  X  CB  J 

)  +20  +  P  1  :  POKE   705 

:  R  =  N  4 

N7  J  =CH  1  P J ( R*N8-N 

Nl:  CX-XlB}:CY  =  ¥( 

790 

0  N  1   STEP   -N  1  :  PM 

J  =CH I  PS  t  RXN8-N7  , 

D  N0,R*10,10,D:N 


:  POKE  5324  9 , X( B  J 
)  +20  +  P  1  :  POKE  705 

0  N4  :  PMS  C  YP  ,  YP  +  N 
*N8-N7  ,  RXN8  J  :  SOU 
.12,N5:NEXT   R 
0  ,  NO  ,  NO 

)  :  CY  =  Y  C A  J  : GOSUB 
53249,0: RETURN 
:  POS  I  T  1  ON  NO  ,  NO  : 
SPACES)  ";:P0SITI0 
ttN6i  MSi:POKE  87, 


4  8  3:  PM=  1  NT  t ADR ( P 
1024:  IF  PM<ADRCP 
M=PM+  1024  : ST  =  PM- 
OKE  54279 . PM/ 256 
6  :  POKE  5327  7  ,  N3  : 
1 

P1=P0+I28:P2=P1+ 
1 28  : D I M  CURS (  1  00 
0  )  :  P  M  S  C  N  n  ^  ■'  {  ,  J  " 
=  "(,}":  PMS  C  2 ) =PM 

K     S  J  (  6     Ei 
)  { BACK     S  1  BBBB 
,  1  <  S  S  <  t  5      ,  J  I  2     X  ) 


CN  2  1  1  0 

KF  2  120 
DM  2  1  5  0 

FJ  2  160 

H  2  17  0 

DP  2  180 

KL  2  200 

AB  2  2  1  0 
£0  222  0 

fC  22  30 

M  2  24  0 

M(  2  2  S  0 

Fi    22  6  5 
ki  22  7  0 

HH  2  2  80 

BF   2  2  9  0 
JP  2  3  0  0 


DB  23  10 

fH  23  2  0 

PF  235  0 

PJ  2  3  6  0 

PP  2  3  7  0 

NL  23  8  0 

NN  2  3  9  0 

KG  2  4  0  0 

HD  2  4  5  0 

Nf  2  4  6  0 

U  2  4  7  0 

Nt  25  0  0 

NS  25  1  0 

f.i  25  20 

Nf  2  5  5  0 

U  2  5  6  0 

HO  25  7  0 


1  6 
6 


CHIPS="t3  .1(2      X)f5      ,11XJ< 

<  J  X )  f  3      .  i  <  t  4      BACK     SI  <  t  ,  J 
(BACK     S1{6      INSERTitBACK     SJ 
II 

flETURN 

RESTORE  2150:D1M  Elt8,8),P 

Tt8,8):FOR  L=1   TO  8:F0R  T= 

1   TO  8 

READ  A : PTC T . L ) =A : NEXT  T:NE 

XT  L 

RETURN 

DATA   16,-6,6,2.2,6,-6 

6,-12,-2,-2,-2.-2,-12, 

DATA  6,-2,6,2,2,6.-2.6,2,- 

2.2,1,1,2.-2,2 

DATA  2.-2,2.1,1,2,-2.2.6,- 

2,6.2,2,6.-2.6 

DATA  -6,-12,-2,-2,-2,-2,-1 

2,-6,16,-6,6,2.2,6,-6.16 

E  =  2  :  H I  =-32000  :  FOR  Y4=l   TO 

8 : FOR  XP= 1   TO  8 

IF  BOCXP,Y4J>0  THEN  2  290 

ZZ=0:GOSUB   1420:IF   ZZ=0   TH 

EN  2290 

ZZ=0:GOSUB   1450:1F  ZZ=0  TH 

EN  2290 

TT=NW+NB:0W=CTT/8JXCZZ-1 J+ 

PTCXP,Y4)*CC65-TT)/8) 

IF  OW>HI   THEN  HI=0W:H1=XP: 

H2=Y4 :GOTO  2290 

IF   Hl-0   THLN   2290 

IF  OW/Hi>0   B  AND  QW/HI<1.2 

THEN  T R =  I  N T  (  RND  t  n *2  3  +  1 
iF   TR-1   THEN   TR  =  i>;HI^QW:Hl 
=  X  P  :  H  2  ^  Y  4 

ZZ=0:NEXT   XP:NEXT   Y4 
IF   Hl=-32000   THtN   TAKE=1:D 
E=l:Mt="NO  POSSIBLE  MOVES, 
":GOSUB   1940:FOR   1-1   TO   10 

00  ;  NEX 1   I 

IF   CH1=1   OR  H1=8J   AND   C  H2  = 

1  OR  H2-8J   FHEN  GOSUB  2350 
:YP-H2:Y4=H2:  RETURN 
-  1   AND  H2=1   THEN  2450 
= 1   AND  H2=8   THEN  2500 
^8  AND  H2-1   THEN  2550 


XP  =  H 

I  F  H 

I  F   H 

I  F  H 

FOR 

EXT 

FOR 

EXT 

RETURN 

FOR 

EXT 

FOR 

EXT 

RETURN 

FOR 

EXT 

FOR 

EXT 

RETURN 

FOR 

EXT 

FOR 

EXT 

RETURN 


3   TO   8:PTCI,7)-1-3:N 


=3   TO   8:PTC7,I)=I-3;N 


1   TO  6:PTC2,I) 


1   TO  6:PTCI,2)-6-l:N 


1   TO   6:PTCI,7)=6- 


=3   TO  8:PT(7,M-I-3:N 


3   TO  8:PTCI,2)=I-3:N 
I   TO  6:PTC7,i:-6-l:N 


Dual  Fersonalite 


Meet  the  Axiom  GP-550. 

The  First  Real  Personal  Printer  for 

Home  and  Business  —  Just  $299! 


•  ^*    ,/:l:y.. 


•f.AfJf'A 


>  Dual-Mode  Printing: 

Choose  the  higher-speed 
draft  mode  or  the  beauti- 
ful Near-Letter-Quality 
printout.  •  IMultlple  Fonts: 
include  pica,  elite,  con- 
densed, proportional,  italic, 
sub-script,  super-script, 
boldface  and  underline. 
•  Super-Quiet:  Quiet 
operation  is 
essential  whether       , 
for  home  or  ' 

business  and 
theGP-'>50is 
quieter  than  ' 

most. 


^:Sv-: 


•  Exceptional  Graphics:  Made 

possible  by  accurate  placement 

of  up  to  640  dots  per  line. 

•  140  CharacterSet:  You  can  print 

96  ASCII  characters  plus  44 

additional  symbols.  •  Three 

Copies:  Can  be  printed  on  4.5"  to 

10"  wide  fan-fold  or  cut-sheet 

paper,  •  Other  Features:  Pin  and 

friction  teed, 

bottom  feed  for 

labels,  and 

cassette  ink 

ribbon. 


I 


imagine  doing  all  your  word  processing, 
data  processing,  graphics  and  documenta- 
tion on  a  printer  that  sells  for  only  $299.  You 
can  stop  imagining!  The  Axiom  CP-550  ~ 
which  offers  both  draft  mode  and  Near- 
Letter-QuaJity  printing  ~  is  here. 

IBM-PC  Compatible: 

The  GP-550  is  available  with  control  codes 
and  character  set  that  match  with  IBM-PC 
and  all  of  its  "Look  Alikes"This  means 
that  your  software,  including  Lotus  1-2-3, 


will  work  with  our  GP-550  PC  modeL 
Direct-Connect  to  Atari,  Apple,  Commodore 
and  T.I.: 

More  good  news.  Axiom  has  additional 
models  of  the  GP-550  which  include  built-in 
interfaces  for  the  most  popular  personal  com- 
puters. These  "Direct-Connect"'"  versions  of 
the  GP-550  will  work  with  your  computer 
without  additional  interface  or  cable.  Just  plug 
our  printer  into  your  computer  and  start 
printing.  Priced  from  $319,  including  interface. 


AXIOM     CORPORATION 
1014  Griswold  Avenue  'San  Fernando,  CA  91340  •  Telephone:  1818)  365-9521  •  TWX:  910-496-1746 


GP-Series  Printers  Built  for  Lasting  Quality  by  SEIKGSHA. 


Szzii 
• •__ 
IZiIZI 


WHITE'S  TURH 


BLACK'S  CHIPS 


8 


HHITE'S  CHIPS 
18 


■ianssMH 


"Reflection,"  64  version. 

Program  2:  Reflection  For  Commodore  64 

Version  By  Chris  Poer,  Editorial  Programmer 
Refer  to  "COMPUTEI's  Guide  To  Typing  in  Programs" 
before  entering  ttiis  listing. 

10  POKE56 , 56 :CLR:TU=1 :POKE53281 ,15 :CO=542 
72:SC=13iCHIP$="%&{DOWN){2  LEFT1#?":PL 
=1  :rem  158 

20  DIM  BO{80),TAC71),PT(71),A(71),POC80) 

: rem  51 
30  GOSUB  2500  srera  170 

40  GOSUB  760  srem  129 

50  GOSUB  1060  :rera  172 

60  GOSUB  960  :rem  133 

70  IF  DE=1  THEN  GOSUB  1210JGOTO150 

: rem  105 
80  F0RY=2TO5:F0RX=2TO5  : rem  175 

90  READA:PO(Y*9+X)=A:NEXT:NEXT    :rem  159 
100  BOC30)=2:BO(31)=1:BO{39)=1:BO(40)=2:B 

C=2:WC=2  :rem  137 

110  POKE646,1:POKE214,9:PRINT:PRINTTAB(10 

)rCHIP$  :rem  189 

120  P0KE214 , 9 ; PRINT  J  POKE646 , 0 : PRINTTAB ( 1 3 

) ;CHIP$  :rem  192 

130  POKE646 , 0 ; P0KE2 1 4,12: PRINT ; PRINTTAB ( 1 

0) ;CHIP$  :rem  232 

140  POKE214, 12 : PRINT : POKE646, 1 : PRINTTAB Cl 

3) ;CHIP$  :rem  237 

150  FL=1 :X=4:Y=4:WC$=STR$(WC)+"  ";BC$=STR 

?CBC)  +  "  ■'  :rem  203 

160  IF  TU=1  THEN  M$=" IbLU}BLACK' S  TURN":G 

OTO180  :rem  169 

170  M$="{BLU1WHITE'S  TURN"        : rem  237 
180  POKE  2 14, 4 : PRINT: PRINTTAB { 26 );M$: POKE 

214,10:PRINT:PRINTTAB(31);BC5  : rem  20 
190  IF  PL=1THENAL=BC+1 :GOTO210  : rem  19 
200  AL=WC+1  srem  82 

210  P0KE214 , 16 ;PRINT  t  PRINTTAB ( 31 ) ; WC? 

srem  255 
220  POKE214, 9  I  PRINT! PRINTTAB (26) "BLACK'S 

{SPACE} CHI PS"  :rem  111 

230  POKE214, 15  SPRINT iPRINTTABC 26) "WHITE'S 

CHIPS"  srem  193 

240  IP  CM=1  AND  TU=PL  THEN  GOSUB  19  30: GOT 

0450  :rem  0 

250  P0KE53269,1  srem  44 

260  JV=PEEK( 56320) !FR=JVAND16:JV=15-(JVAN 

D15) :S=0  srem  162 

270  IF  JV=1  AND  Y>0  THEN  Y=Y-1 :GOTO320 

srem    84 
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280  IF  JV=2  AND  Y<7  THEN  Y=y+1 sGOTO320 

srem  89 
290  IF  JV=4  AND  X>0  THEN  X=X-1 :GOTO320 

: rem  86 
300  IF  JV=8  AND  X<7  THEN  X=X+1 sGOTO320 

srem  85 
310  GOTO330  srem  99 

320  POKECO+4,17 : POKECO+1 , 25 sFORI=lTO20 sNE 

XTI sPOKECO+4, 16{6  SPACES}     srem  191 
330  GET  A?:IF  A$<>"E"THEN  380     srem  214 
340  POKE 2 14, 20s PRINTS PRINTTAB (26) "ARE  YOU 
SURE";SPC(27) ;"YOU  WANT  TO  END" 

srem  108 
350  GET  A$sIF  A$="Y"  THEN  1740  srem  224 
360  IF  A$<>"N"THEN  350  srem  96 

370  POKE214 , 20  SPRINT  s PRINTTAB  C  26 ) " 

{12  SPACES}";SPC{27);"{15  SPACES}" 

srem  170 
380  POKE  53248, 32+X*24iPOKE53249,58+Y*24 

srem  145 
390  SC=SC+1:IFSC=16THENSC=13  srem  202 
400  POKE  2040, SC  srem  75 

410  IF  FR=16  THEN  260  : rem  39 

420  XY=Y*9+XsIF  BO{XY)>0  THEN  260  srem  84 
430  POKECO+4 ,33  s  POKECO+1 , 10 : FORJ=1TO50  sNE 

XTJ  srem  209 

440  POKECO+4, 32s FOR  J=15TO0STEP-1 s POKECO+ 

1,T3NEXT  srem  20 

450  IF  FL=0  THEN  530  srem  238 

460  POKE  53269, 0sPOKE214,Y*3:PRINT srem  215 
470  POKE  646,TU-1 !PRINTTAB(X*3+1) ;CHIP$ 

srem  32 
480  POKECO+4, 33 : POKECO+1 , 10  5FORJ=1TO50  sNE 

XTJ  srem  214 

490  POKECO+4, 32: FOR  J=15TO0STEP-1 :POKECO+ 

1,T:NEXT  srem  25 

500  IF  PO(XY)=0  THEN  530  srem  249 

510  GOSUB  1500  srem  220 

520  IF  CHIPS>0  THEN  GOSUB  1610 sBO{XY)=TU s 

GOTO650  srem  67 

530  P0KE214 , 20 : PRINT s PRINTTAB ( 26 ) " { BLU} IL 

LEGAL  MOVE";SPCC29);"END  OF  TURN" 

srem  175 
540  POKECO+4 , 33 : POKECO+1 , 5  s  PORJ=1TO300  s NE 

XTJ s POKECO+4, 32s POKECO+1, 0    srem  115 
550  FORJ=lTO150sNEXTJ  srem  53 

560  IF  FL=0  THEN  630  srem  241 

570  POKECO+4, 33sPOKECO+l, 10:FORJ=1TO150:N 

EXTJ  :rera  7 

580  POKECO+4, 32: FOR  J=15TO0STEP-1 :POKECO+ 

1,T:NEXT  ; rem  25 

590  POKE646, 15 sPOKE214,Y*3 SPRINT  srem  158 
600  PRINTTAB ( 3*X+1 ) ;CHIP$  srem  223 
610  POKECO+4, 33  s POKECO+1 , 10 :FORJ=1TO50  sNE 

XTJ  :rem  209 

620  POKECO+4, 32 :FOR  J=15TO0STEP-1 : POKECO+ 

1,T:NEXT  . rem  20 

630  P0KE214, 20  SPRINT: PRINTTAB (26)" 

{12  SPACES} "rSPC( 29); "{11  SPACES}" 

srem  171 
640  GOTO  700  :rem  106 

650  IF  TU=1THENBC=BC+CHIPS+1 :WC=WC-CHIPS: 

GOTO670  :rem  20 

660  WC=WC+CHIPS+lsBC=BC-CHIPS  srem  48 
670  F0RQ=1T08  : rem  30 

680  IF  XY+0F(Q)>-1THEN  PO (XY+OF (Q) )=1 

srem  124 
690  NEXTQ  srem  47 

700  TU=3-TU  :rem  134 

710  IF  WC=0  OR  BC=0  OR  WC+BC=64  THEN  1740 

srem  78 


Last  Yisar  Over 


.  nee  people  enter 
Asyluitithey  don't  wantxo 
leave.  And  neither  will  you.  \ 

Inside  this  tlirilliiig 
adventure  game  from 
Screenplay '■■  challenges 
lie  around  ever}'  comer, 
behind  every  door.  There 
are  hundreds  of  doors,  too! 

You've  gone  crazy        

from  playing  too  mai:iy  adventure  games.    ' 
You've  been  placed  in  the  asylum  to  act  out 
your  delusions.  To  cure  yourself,  you  must 
make  good  your  escape. 

There's  no  one  you  can  turn  to  for  help. 
Almost  every  turn  leads  to  a  dead  end.  Or 
worse,  vigilant  guards  stand  in  your  way.  If    . 
you  can't  outmuscle  them,  can  you  outthink 
them?  Inmates  line  hallways  offering  help. 

Asylum  runs  in  48K  on  the  Atari,  Commodore  64  Macintosh 
and  IBM  PC  computers.  See  tfour  local  software  dealer.  $29.95. 


But  can  they  be  trusted? 
While  getting  out  of 
the  asylum  may  take 
months,  you'll  get  into  our 
game  instantly. 

Smooth  scrolling  tliree 
dimensional  graphics  give 
you  a  very  eerie  sense  of 
reality. This  feeling  is  also 

[     heightened  by  the  use  of 

full  sentence  commands. 

No  wonder  thousands  of  people  bought 
Asyluinlasiyeai,  and  PC  World  recently  ^ 
named  ^.yy/wM  one  of  the  top 
ten  games  for  the  IBM  PC. 

Play  A^lum.  AU  you  have 
to  be  committed  to  is  fun. 


scrempkiy 


Box  566.  Mindcn,  NV  89423  800-334-5470,  702-782-3631 


720  GOSUB  750  t rem  181 

730  IF  XY=0  OR  XY=7  OR  XY=63  OR  XY=70  THE 
N  GOSUB  2350  srem  116 

740  GOTO  150  srem  106 

750  FORI=0TO71 iTA( I )=0 : NEXT : RETURN 

: rem  173 

760    PRINT " {CLR ) { BLK 1 " : PRINTTAB ( 14 ) " REFLEC 

TION"  :reni   20 

770   PRINTTAB(10)"{2    DOVfN}  (W)HITE   MOVES    FI 

RST"  :rem  254 

780  PRINTTAB{10)"(B)LACK  MOVES  FIRST" 

; rem  185 
790  GET  A$jIF  AS="W"THENTU=2:GOTO810 

: rem  62 
800  IF  A$<>"B"THEN790  : rem  91 

810  PRINTTAB(13)"t2  DOWN ] ( N ) ORMAL  BOARD" 

srem  154 
820  PRINTTAB(8)"(D)ESIGN  YOUR  OWN  BOARD" 

;rem  129 
830  GET  A?! IP  A$="D"THENDE=1:GOTO850 

:rem  9 
840  IP  A$<>"N"THEN830  srem  102 

850  PRINTTAB{14)"{2  D0WN}{0)NE  PLAYER" 

! rem  2  9 
860  PRINTTABC13)"(T)W0  PLAYERS"  srem  102 
870  GET  A$:IF  A?="T"THEN950  srem  180 
880  IP  A$<>"O"THENa70  : rem  111 

890  CM=1:PRINTTAB(11)"{2  DOWNIwHAT  LEVEL? 

(1-2)"  :rem  34 

900  GET  A?:LE=VAL(A?) :IFLE<1ORLE>2THEN900 

srem  176 
910  PRINTTAB(9)"{2  DOWNJCOMPUTER  PLAYS  (B 
)LACK"  srem  148 

920  PRINTTAB( 9) "COMPUTER  PLAYS  CW)HITE" 

srem  151 
930  GETA$»IFA$="W"  then  PL=2 sGOTO950 

srem  50 
940  IFA$<>"B"  THEN  930  srem  92 

950  RETURN  srera  126 

960  A$="iA3**ER31^ER3^iR3j;i^ER3^gRil^ERi 
j|;;^iR3**Is3"  srem  193 

970  B5="-T2  SPACES) -{2  SPACES }-{ 2  SPACES} 
-{2  SPACES} -{2  SPACES} -{2  SPACES }- 
T2  SPACES }-T2  SPACES}-"^        srem  76 

980  C$  =  "EOJ**+**+**+**+**+**+**+**EWl'' 

srem  228 

990  Dg="EzicciEgccEE3ccEEiccgEiccEEgccgEg 

CCgEjCClxg"  srem  252 

1000  PRINT^{CLR}{BLU}" SPRINT  A$   srem  112 

1010  P0RI=1T07  srem  58 

1020  PRINTB$sPRINTB$sPRINTC$       srem  17 
1030  NEXTI s  PRINTB?  s  PRINTB$  s  PRINTD$ ; 

srem  16 
1040  RETURN  srem  165 

1050  GOTO  1050  I  rem  197 

1060  PRINTTAB(11)"{2  DOWN} LOADING  IN  SPRI 

TES" 
1070  PORI=832TO1024 
1080  READ  AsPOKEI.A 
1090  NEXTI 

1100  POKE  2040,15sPOKE53287,4 
1110  IF  PEEK( 14616 )=63  THEN  1150 
1120  POKE56334,PEEK{56334)AND254 
1130  P0KE1,PEEK(1)AND251 
1140  FORI=0TO1023  sPOKEI +14336 ,PEEK( 1+5324 

8)sNEXT 
1150  P0KE1,PEEK(1)0R4 
1160  P0KE56334,PEEK(56334)0R1 
1170  FORI=14336+280TO14336+311 
1180  READ As POKE I, As NEXT 
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1190 

1200 
1210 

1220 

1230 

1240 

1250 
1260 

1270 
1280 

1290 

1300 


1310 
1320 

1330 
1340 
1350 
1360 

1370 

1380 
1390 
1400 

1410 
1420 

1430 

1440 
1450 
1460 


1470 

1480 

1490 
1500 

1510 


IN  SPRI 

1520 

srem  3 

15  30 

srem  60 

srem  69 

1540 

srem  82 

srem  27 

1550 

rem  102 

1560 

srem  13 

1570 

srem  99 

1580 

(1+5324 

1590 

srem  63 

1600 

rem  207 

1610 

rem  117 

1620 

srem  96 

rem  191 

1630 

POKE53272, ( PEEK ( 53272 )AND240 ) +14 

srem  236 
RETURN  srem  163 

POKE53248, 32  SPOKE53249 , 58  sPOKE53269 , 
1  s  rem  98 

PRINT" {HOME } [6  DOWN) {BLU } " ;TAB( 26) "T 
YPE  (B)  FOR" s PRINTTAB (27) "BLACK  CHIP 
(2  DOWN}"  srem  56 

PRINTTAB (26) "TYPE  (W)  FOR" s PRINTTAB ( 
27) "WHITE  CHIP {2  DOWN}"  srera  91 
PRINTTAB(25)"TYPE  SPACE  P0R"5PRINTTA 
B(29)"NO  CHIP"  srem  27 

FORY='0TO7sFORX=0TO7  srem  15 

POKE53248,32+X*24  8POKE53249,58+Y*24 

I  rem  191 
GET  A$5XY=X+Y*9  srem  118 

IF  A$="W"THENWC=WC+lsB0(XY)=2sGOTO13 
50  srem  11 

IF  A$="B"THENBC=BC+lsB0(XY)=lsG0T013 
50  srem  204 

IFA$="  "THEN  POKECO+4,17sPOKECO+l,25 
sPORI=lTO20  sNEXTI sPOKECO+4, 16  sG0T014 
50  srem  207 

U=U+1 s IFU=6THENU=I  srem  139 

IFU=1THEN  SC=SC+1 sIFSC=16THENSC=13 

srem  117 
POKE  2040, SC  srem  126 

GOTO  1270  srem  203 

POKE646,BO(XY)-l  srem  181 

POKECO+4 ,33s  POKECO  +  1 , 10  sFORJ=lTO50  sN 
EXTJ  srem  4 

POKECO+4, 32s FOR  J=15TO0STEP~1 sPOKECO 
+l,TsNEXT  srem  71 

POKE214,Y*3sPRINT  srem  59 

PRINTTAB(X*3+1);CHIP$  srem  22 
POKECO+4 , 33  s POKECO+1 , 10  sFORJ=lTO50 sN 
EXTJ  srem  255 

P0RE=1T08  srem  59 

POKECO+4 ,32  s  FOR  J=l 5TO0STEP-1 s  POKECO 
+1,T5NEXT  srem  67 

IF  XY+OF{E)>-lTHEN  PO(XY+OP(E) )=1 

srem  142 
NEXTE  srem  77 

NEXTXsNEXTY  srem  51 

PRINT" { HOME} { 6  DOWN} { BLU } " ; TAB ( 26 ) " 
{12  SPACES} "sPRINTTAB( 27)" 
{10  SPACES }{ 2  DOWN}"  srem  1 

PRINTTAB ( 26 ) " { 12  SPACES } " s  PRINTTAB { 2 
7)" {10  SPACES} {2  DOWN}"  srem  235 
PRINTTAB ( 25 ) " { 14  SPACES ) " s PRINTTAB ( 2 
9)"{7  SPACES}"  srera  203 

RETURN  srem  174 

CHIPS=0  5  F0RI  =  1 TOO  s  L=l s  V=0  s  XX=0 

srem  165 
V=V+OF(I)sIF  XY+V>70  OR  XY+V<0  THEN 
{SPACE}1550  srem  227 

IF  B0(XY+V)=5  THEN  1550  srem  215 
IF  BO(XY+V)=3-TUTHENXX=l sL=L+l sGOTOl 
510  srem  164 

IF  XX=1  AND  BO{XY+V)=TUTHENGOSUB1570 

srera  192 
NEXT  srem  10 

RETURN  srem  172 

W=lsV=0  srem  143 

V=V+OF(I) 5TA(XY+V)=TU  :rem  73 
W=W+l5lF  W  <=  L-1  THEN  1580  srem  86 
CHIPS=CHIPS+W-1 5 RETURN  srem  236 
PORI=0TO71  -rem  112 

IF  TA(I)=0  OR  TA(I)=5  THEN  1720 

srem  47 
POKE646,TU-lsL=INT(l/9)      srem  124 


IMAG 


IMAG^ 


IMAGIC 


TouMo 
Football 


I 


IMAGIC 


Touchdown 
Football 


Tournament 
Tennis 


Grand  Slam 
Baseball 


ChopperHunt 


Dragonfire 


IMAGIC  1-2-3       Moonsweeper 


Touchdown  Football:  "Without  qualification,  'Touchdown' is  the  best 
football  game  available  for  ttie  IBM. . .  the  game  is  a  triumph  in  football 
programming:'  Creative  Computing 

Tournament  Tennis:  "...is  the  Hi  selling  game  in  the  United  Kingdom 
on  the  top  50  and  top  20  charts."  pCN  Ctiarts 

Dragonfire:  ". . .  clearly  defines  a  new  'state-of-the-art'  for  game  visuals. 
It  is  one  of  the  most  exciting  arcade  games!'  Electronic  Games 

IMAGIC  1-2-3:  "The  three-in-one  format  provides  a  terrific  value  to 
customers!'  The  Whizz  Kid 

Moonsweeper:  "...is  an  arcade-quality  space  game  with  truly  spectacular 
graphics.  Play  action  is  very  involving. .  .'Moonsweeper'  is  a  winner!" 

Video  Game  Update 

IMAGlC's  Action  Sports  and  Arcade  Action  games  for  lasting  enloyment.  Vivid,  exciting 
graptiics  and  sounds  and  realistic  game-play  transport  you  to  playing  fields  and  magical 
worlds.  Take  some  good  advice  and  jump  into  the  action  today. 

Available  for  IBM,  Commodore.  Apple.  Tandy.  Atari  and  ColecoVision/Adam  systems. 


POKE214,L*3:PRINT  s rem  45 

POKECO+4 , 33 : POKECO+1 , 10 ; F0RJ=1T01 5 : N 
EXTJ  :rem  7 

1660  POKECO+4, 32: FOR  J=15TO0STEP-1 :P0KECO 
+1,T«NEXTJ  :rem  147 

PRINTTAB((1-9*L)*3+1);CHIP$  : rem  53 
POKECO+4, 33 : POKECO+1 ,10 : PC RJ=1T0 15 :N 
EXTJ  I  rem  10 

1690  POKECO+4, 32 :FOR  J=15TO0STEP-1 :POKEC0 


1640 
1650 


1670 
1680 


+1,T:NEXTJ 
BO(l)=TU 


:rem  150 
I  rem  217 


1700 

1710  POKECO+4, 32: FOR  J=15TO0STEP-1 :POKECO 

+1,T:NEXTJ  irein  143 

1720  NEXTI  irem  82 

17  30  RETURN  :rem  171 

1740  PRINT" { HOME } " i FORI=3T024 : PRINTSPC ( 2 5 

)  "  {15  SPACES } " ; ;NEXTI         : rem  57 
1750  IF  BOWC  THEN  M$  =  "BIiACK"  iHI=BC!  L0=WC 

!GOTO1780  :rem  179 

1760  IF  BC<WC  THENM$="WHITE":HI=WC:LO=BC: 

GOTO1780  :rem  214 

1770  T1=1;HI=BC;L0=WC  : rem  251 

1780  Z=INT(Hl/6) :FORy=0TOZ:FORX=26TO31 

:rem  162 
1790  IF  X+Y*6-26=HI  THEN  X=31 :GOTO1840 

:rem  103 
1800  POKECO+4 , 33 ; POKECO+1 , X+Y*4 ; F0RJ=1T05 

0:NEXTJ  srem  220 

1810  POKECO+4,32:FOR  J=15TO0STEP-1 :P0KEC0 

+l,TiNEXT  :rem  70 

1820  IF  X+6*Y-26<BC  THEN  POKE1384+X+Y*40, 

81:POKE55656+X+Y*40,0        : rem  169 
1830  IF  X+6*Y-26<WC  THEN  POKE13a4+X+7+Y*4 

0,81:POKE55656+X+Y*40+7,1    : rem  132 
1840  NEXT:NEXT  : rem  133 

1860  PRINT" f HOME} {3  DOWN]": IF  Tl=l  THENPR 

INTTABUBT'TIE  GAME":GOTO18B0 
^  :rem  116 

1870  PRINTTAB{27);M$;"  WINS"  : rem  90 
1880  PRINTTAB(27)HI;"  TO  ";L0  :rem  120 
1890  PRINT" {5  DOWN) ":PRINTTAB( 25) "PLAY  AG 

AIN  Y/N"  :rem  254 

1900  GETA$iIF  A$=''N"  THENPOKE197  ,  0  :  SYS197 

I  rem  65 
1910  IF  A$<>"Y"  THEN  1900  : rem  207 
1920  GOTO10  srem  102 

1930  HY=-32000!POKE53269,0  : rem  155 
1940  HI=-3  2000:FORXY=0TO71  : rem  8 

1950  IF  BO(XY)>0  OR  PO(XY)=0  THEN  NEXTsGO 

TO2040  :rem  181 

1960  GOSUB  1500jIPCHIPS=0THENNEXT:GOTO204 

0  srem  106 

1970  TT=WC+BC:QW=TT/8*CHIPS+PT(XY)*(65-TT 

)/8  irem  194 

1980  IFLE=2ANDCHIPS=AlTHENQW=10000:rem  95 
1990  IF  LE=2  AND  REC=0  THEN  GOSUB  2110 :NE 

XT:GOTO2040  : rem  161 

2000  IF  QW>HI  THEN  HI=QW:H1=XY;NEXT:G0T02 

040  J  rem  192 

2010  IF  HI=0THENNEXTXY!GOTO2040  : rem  168 
2020  IF  QW/HI>.85  AND  QW/HKl .  15THEN  ZZ=I 

NT ( RND ( 1 ) *  2 ) J IFZZ  =  1THENHI=QW; H1=XY 

! rem  3 1 
2030  NEXT  :rem  4 

2040  IF  LE=2  AND  REC=1  THEN  RETURN 

: rem  127 
2050  IF  CHI=-32000  AND  LE=1)  OR  (HY=-3200 

0  AND  LE=2)  THEN  FL=0:CHIPS=0 

:rem  122 
2060  XY=H1  :rem  47 

2070  IF  LE=2  THEN  XY=H2  irem  239 
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2080 
2090 
2100 
2110 
2120 
2130 

2140 
2150 
2160 

2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 


2250 
2260 
2270 
2280 
2290 
2300 
2310 

2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 

2400 
2410 

2420 

2430 
2440 
2450 

2460 
2470 

2480 

2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 

2590 
2600 
2610 

2620 

2630 


GOSUB  750 
Y=INT(XY/9) !X=XY-Y*9 

RETURN 

A1=AL: FORE=0TO71 

A(E)=BO(E) 


srem  230 

:rera  31 

srem  163 

srem  222 

srem  0 


IF  TA(E)>0  THEN  BO(E)=TA(E) :A1=A1+1 

s  rem  99 
NEXTE  srem  75 

F0RQ=1T08  :rem  73 

IF  XY+OF(Q)>-lTHEN  P0{XY+0F(Q) )=P0(X 
Y+OF(Q))+l  srem  213 

NEXTQ  '•  rem  90 

BO{XY)=TU  srem  68 

NW=QW:REC=l:yi=XY  irem  138 

TU=3-TUsGOSUB1940sREC=0  srem  188 
QY=NW-HI:TU=3-TU  : rem  56 

IF  QY>HY  THEN  HY=QYsH2=Yl  srem  16 
IF  HY=0  THEN  2250  = rem  92 

IF  QY/HY>.85  AND  QY/HY<1.15  THEN  ZZ= 
INT(RND(1)*2):IFZZ=1THEN  HY=QY:H2=Y1 

srem  51 
XY=Y1  srem  65 

FORE=0TO70  :rem  109 

BO{E)=A(E) sNEXT  srem  127 

GOSUB750  :rem  232 

F0RQ=1T08  srem  78 

IF  Y1+OF(Q)<0  THEN  2330  srem  163 
IF  PO{Yl+OF(Q))=2  THEN  PO(Yl+OF(Q ) )= 
lsGOTO2330  srem  84 

P0(Y1+0F(Q) )=0  srem  16 

NEXTQ  srem  88 

RETURN  srem  169 

IF  XY=7  THEN  2410  .:rem  116 

IP  XY=63  THEN  2440  srem  170 

IF  XY=70  THEN  2470  srem  172 

PORI=9T013sPT{I)=15-I:NEXT  : rem  132 
PORI=lT037STEP9:PT(I)=6-INT(l/9) :NEX 
T  srem  108 

RETURN  :rein  166 

PORI=6T042STEP9sPT(I)=6-lNT{l/9):NEX 
T  srem  102 

FORI=16T012STEP-1 ; PT( I )=I-10 sNEXT 

srem  65 
RETURN  srem  169 

PORI=54TO58sPT{I)=60-IsNEXT  srem  186 
FORI=64T028STEP-9  sPT( I )=INT( l/9) -1 :N 
EXT  srem  202 

RETURN  srem  172 

FORI=61T058STEP-l sPT ( I )  =  I-55  sNEXT 

srem  89 
FORI=69T033  STEP-9 : PT ( I ) =INT ( l/9 ) -1 : N 
EXT  srem  206 

RETURN  srem  175 

F0RI=1T08  srem  64 

READ  A  srem  37 

OF(I)=AsNEXT  srem  239 

FORX=0TO71  srem  12  9 

READA:PT(X)=A  srem  45 

NEXTX  ;rem  99 

PORI=8T071STEP9;BO{I)=5:NEXT  srem  66 
FORI=COTOCO+24sPOKEI,0sNEXT  srem  26 
POKECO+5 ,130; POKECO+6 ,66s  POKECO+24 , 1 
5  srem  194 

RETURN  :rem  176 

DATA  -10,-9,-8,-1,1,8,9,10  srem  208 
DATA  16,-8,5,2,2,5,-8,16,0,-8,-12,-2 
,-2,-2,-2,-12,-8,0  srem  251 

DATA  5,-2,8,2,2,8,-2,5,0,2,-2,2,1,1, 
2,-2,2,0  srem  20 

DATA  2,-2,2,1,1,2,-2,2,0,5,-2,8,2,2, 
8,-2,5,0  -i-em  21 


<r<*K* 


$1^80^ 


^»\»P 


m^p-ioooc 


11 


Auto  Answer/ Auto  Dial 

Direct  Connect  to  Phone  Line 
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'X^'^^  CIRCLE  #121  ON  READER  SERVICE  CARD. 


2640  DATA  -8,-12,-2,-2,-2,-2,-12 

-8,5,2,2,5,-8,16,0 
2650  DATA0, 0,0, 0,0, 0,0,0 
2660  DATA0, 0,0, 0,15, 240, 0,15 
2670  DATA240, 0,12, 48, 0,12, 48,0 
2680  DATA12,48,0,12,48,0,15,240 
2690  DATA0, 15, 240, 0,0, 0,0,0 
2700  DATA0, 0,0, 0,0, 0,0,0 
2710  DATA0, 0,0, 0,0, 0,0,0 
2720  DATA0,0,0,0,0,0,0,235 
2730  DATA0, 0,0, 0,0, 0,63, 252 
2740  DATA0, 63, 252, 0,48, 12, 0,48 
2750  DATA12, 0,48, 12, 0,48, 12,0 
2760  DATA48,12,0,4B,12,0,48,12 
2770  DATA0, 48, 12, 0,63, 252, 0,63 
2780  DATA252, 0,0, 0,0, 0,0,0 
2790  DATA0, 0,0, 0,0, 0,0,0 
2800  DATA0,0,0,0,0,0,0,235 
2810  DATA255, 255, 0,255, 255, 0,192 

2820  DATA0, 192, 3, 0,192, 3, 0,192 
2830  DATA3, 0,192, 3, 0,192, 3,0 
2840  DATA192,3,0,192,3,0,192,3 
2850  DATA0, 192, 3, 0,192, 3, 0,192 
2860  DATA3, 0,255, 2 55, 0,255, 255,0 
2870  DATA0, 0,0, 0,0, 0,0,0 
2880  DATA0,0,0,0,0,0,0,8 
2890  DATA63,63,63,63,31,15,7,0,0 
2900  DATA252,252,252,248,240,224 

2910  DATA0, 0,7, 15,31,63,63,63 
2920  DATA0, 0,224, 240, 248, 252, 252 

2930  DATA  1,1,1,1,1,0,0,1,1,0,0, 


,-8,0,16, 

: rem  2  54 

J  rem  155 

srem  110 

;rem  225 

: rem  24 

I  rem  59 

:rem  151 

; rem  152 

:rem  3 

:rem  60 

srem  232 

: rem  17  3 

: rem  234 

;rem  232 

:  rem  8 

;rem  160 

:  rem  2 

.3 

trem  184 

:rem  228 

:rem  124 

: rem  233 

:rem  231 

; rem  8 1 

:rem  159 

; rem  168 

:rem  82 

,0,0 

:rem  16 
:rem  182 
,252 

: rem  18 

1,1,1,1,1 

srem  136 


Program  3:  Reflection  For  VIC- 20 

Version  by  John  Krouse,  Assistant  Teciinicol  Editor 
Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs" 
before  entering  ttiis  listing. 

10  GOSUB540  rrem  122 

IFJ=2ORF=64THEN470  : rem  2 

IFC1=1THENC1=2:C2=1:GOTO50     : rem  219 
40  Cl=ljC2=2  srem  100 

50  IFC1=1ANDB$="C"THEN270  srem  155 
60  IPC1=2ANDW$="C"THEN270  srem  178 
70  GETA$!lFA?="P"THENJ=J+lsGOTO20srem  220 
80  POKE37154,127!A=PEEK{37152)AND128sB=(A 


20 
30 
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=0)  srem  183 

90  POKE37154,255sA=PEEK(37151)  srem  147 
100  R=R+( (AAND8)=0)-( (AAND4)=0)  srem  124 
110  C=C+( (AAND16)=0)-B  srem  121 

120  IFR<0THENR=0  srem  206 

130  IFR>7THENR=7  srem  223 

140  IFC<0THENC=0  srem  178 

150  IFC>7THENC=7  srem  195 

160  B=8079-44*R+C+C  srem  219 

170  D=PEEK(B) sDl=PEEK(B+30720)  srem  156 
180  POKEB+30720,Cl-lsPOKEB,D+128  srem  16 
190  FORE=0TO99:NEXT  srem  193 

200  POKEB+30720,DlsPOKEB,D  srem  230 
210  FORE=0TO99sNEXT  : rem  186 

220  IF (AAND32 )=0THENP=9* ( 7-R)+CsGOTO240 

:rem  247 
230  GOTO70  srem  53 

240  IFB(P)THEN50  srem  156 

250  GOSUB400  s IFNTHENA=P  sGOSUB370  5POKEL-30 

720,465POKEL,7:B(P)=0sGOTO50    srem  1 
260  J=0sF=F+lsGOTO20  srem  131 

270  M=-99sFORE=0TO70sIPB{E)THEN350  srem  7 
280  N=0sFORX=0TO7sA=EsB=0  srem  251 
290  A=A+D{X) 8lFA<0ORA>70THEN320  srem  51 
300  IFB(A)=C2THENB=B+lsGOTO290  srem  2 
310  IFB(A)=C1THENN=N+B  srem  29 

320  NEXT8lFN=0THEN350  srem  31 

330  N^N+RND ( 1 ) * . 9  s I FF <  5 5THENN=G ( E ) +G ( E ) -N 

srem  96 
340  IPM<NTHENM=NsP=E  srem  16 

350  NEXTsIPM=-99THENJ=J+l!GOTO20  srem  250 
360  J=0sF=F+l:GOSUB400  5GOTO20  srem  210 
370  P0KE36874 , 230  sFORH=0TO99  sNEXTs  POKE368 

74,0  srem  203 

380  L=38491+26*INT{A/9)+A+AsPOKEL,Cl-l 

5  rem  90 
390  B (A) =Cls RETURN  srem  59 

400  A=PsGOSUB370sPOKEL-30720,81  srem  41 
410  N=liFORX=0TO7sA=PsB=0  srem  2 

420  A=A+D(X) sIFA<0ORA>70THEN460  srem  51 
430  IFB(A)=C2THENB=B+lsGOTO420  srem  1 
440  IFB(A)<>C1ORB=0THEN460  srem  2 

450  N=0sA=PsFORE=lTOBsA=A+D(X) sGOSUB370sN 

EXT  :rem  243 

460  NEXT s RETURN  srem  243 

470  PORE=0TO70!lFB(E)  =  lTHENSl=Sl+l.'rem  29 
480  IFB(E)=2THENS2=S2+1  srem  68 

490  NEXT  s  PRINT " { HOME } ( DOWN ) [ WHT } " s I FSl >  S2 

THENPRINT"  BLACK  WINS"S1 "T0"S2 5GOT052 

0  srem  184 

500  IFS1<S2THENPRINT"  WHITE  WINS"S2 "TO"Sl 

IGOTO520  -rem  37 

510  PRINT" {4  SPACES} IT'S  A  DRAW!  srem  236 
520  GETA$sIFA$=""THEN520  srem  81 

530  RUN  :rem  141 

540  FORA=0TO7sREADDCA)sNEXT  srem  173 
550  DIMBC70),G(70)3A=RND(-TI)sF=4:POKE368 

78,15  srem  76 

560  FORA=0TO34sREADBsG{A)=BsG(70-A)=BsNEX 

T  srem  3 

570  F0RA=8TO62STEP9sB(A)=3?NEXT  i rem  176 
580  B(30)=2sB(31)=lsB(39)=lsB(40)=2 

srem  232 
590  C1=2  8C2=1  srem  158 

600  POKE36a79,110sC$="{BLK}BLACK"sGOSUB77 

^••B$=A5  srem  61 

610  C$="{WHT}WHITE"sGOSUB770sW$=A$ 

srem  180 
620  IFZ=0THEN690  srem  188 

630  PRINT "{CLR]{ DOWN} MOVE  CURSOR  WITH 

{6  SPACES] JOYSTICK."  srem  125 
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iWi  any  computsr  with  standard  Uentronics  parallel  interface,  and  with  any  printer  (Centronics  parallel  -  standard:  R5232  Serial  -  Optional). 
Computers  and  printers  listed  in  Ihis  ad  are  only  a  partial  listing.  aegistererJ  trademarks:  Apple.  Apple  Computer.  Inc.;  Atari,  Atari  Corp.:  AT&T.  ATST  information  Systems:  Com- 
modore, Commodore  Business  Macnines:  Compac.  Compas  Micfoelectronics,  Inc.:  Epson.  Epson  America,  IBM.  Interpational  Business  Machines;  Kaypro.  K,aypro:  NEC.  NEC 
Information  Systems.  Inc.:  Okldata.  OKI  America  Co.:  Smith-Corona.  Smitti-Corona  Marchant.  MicroStuller  PrinterButler  is  a  trademark  of  Mtcrobits  Peripheral  Products.  Inc. 


640  PRINT" {DOWN} PRESS  FIRE  BUTTON  TO 

[2    SPACES) MAKE  YOUR  MOVE."      : rem  0 
650  PRINT  "{DOWN}  PRESS  P  TO  PASS."' 

: rem  236 
660  IFZ=2THENPRINT"{ DOWN} CURSOR  COLOR  IND 

ICATESWHOSE  TURN."  s rem  115 

670  PRINT" {DOWN} PRESS  SPACEBAR  ..." 

;reni  87 
680  GETA$:IFA$<>"  "THEN680  s rem  156 
690  PRINTCHR$(142)"{CLR}{WHT}{5  SPACES}RE 

FLECTION"  I  rem  220 

700  PRINT" {2  DOWN} {2  RIGHT) { BLK} gAg****** 

*********ESg  I  rem  208 

710  P0RA=1T08!PRINT"{BLK} {2  SPACES }-{YEL) 

{BLK}-"       I  rem  252 

720  PRINT" {2  RIGHT )~"TABTia)"-": NEXT 

srem  17  2 
730  PRINT" {UP) {2  RIGHT }gZ|*************** 

1x3  trem  190 

740  PRINT" {HOME) {10  DOWN} "TAB ( 9) " fWHT }Q 

{BLK}Q  trem  227 

750  PRINTTAB(9)"{D0WN){BLK}Q  {WHT)Q 

Trem  244 

760  RETURN  i rem  12  5 

770  PRINTCHR$(14)" {CLR} {WHT}WH0  WILL  PLAY 

THE"  :rem  123 

780  PRINT"{DOWN) {RVS}"CS"{0FF}{WHT}  PIECE 

S?  :rem  171 

790  PRINT "{2  DOWN} [2  RIGHT ) {RVS}c{ OFF) OMP 

UTER  srem  62 

800  PRINT" {DOWN} {2  RIGHT } {RVS)h{ OFF} UMAN 

:rem  47 
810  GETA$jIFA$=""THEN810  :rem  85 

820  IFA$="H"THENZ=Z+l  srem  211 

830  RETURN  irem  123 

840  DATA-9,-B,1,10,9,8,-1,-10     srem  164 
850  DATA16,-4,4,2,2,4,-4,16,0,-4,-12,-2,- 

2,-2,-2,-12,-4,0  srem  189 

860  DATA4, -2, 4, 2, 2, 4, -2, 4, 0,2, -2, 2, 0,0, 2, 

-2,2  srem  128 

Program  4:  Reflection  For  IBM  PC/PCjr 

Version  By  Chris  Peer,  Editorial  Programmer 

Refer  to  "COMPUTEI's  Guide  To  Typing  !n  Programs" 

before  entering  this  listing, 

HJ  5  DEF  SEG=8:P0KE  1047,64:KEY  OFF:WI 

DTH  40:DEF1NT  A- Z : TU -  1  : P L -  1 
Nl  1(3  DIM  B0(80)  ,TACr  1)  ,PTf  7  1)  ,  AC30)  ,P 

OC8i:,BCC56)  ,WCC66)  ,CU(68  3 
61  20  GOSUB  9000 
NJ  30  GOSUB  1000 
NO  40  GOSUB  3000 
MF  50  GOSUB  2000 

BC  60  IF  0E=1  THEN  GOSUB  4000:QOTO  100 
l£  70  FOR  Y=  2  TO  S:FOR  X  =  2  TO  5 
(L  75  READ  A:POCY*9+X5  =  A:NEXT  X;NEXT 

Y 
NC  80  BO  [30D-  2 : BOC 3 1 )= 1 :BO[39 J = 1 : BOC 

403=2 :NB=2 : NW=2 
JH  85  PUT  C81  ,8n  .WC,XOR:PUT  (106,813, 

BCXOR 
OC  90  PUT  C8 1 , 1063 . BC , XOR : PUT  C106,106 

3  .WCXOR 
PF  100  FL= 1 : X=4 ; Y=4 :NWS=STR$CNW)*"   ": 

NBI=STRSCNB3+" 
IN  105  IF  TU  -2     THEN  MS="WHITE'S  TURN" 

:GOTO  120 
£E  110  MS  =  "BLACK  '  S  TURN" 
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U     120 
GH  130 

GB  140 


HJ 
HO 
Nl 

GC 
GC 

JK 


145 
147 
150 

1  60 
170 
180 


LI  1  90 
DD  200 

DK  2  10 


IF 

=  0 

I  F 


XOR 


THEN  Y=Y 


THEN  Y=Y 


THEN  X=X 


THEN  X=X 


CN 
Nl 
fk 
GP 
AD 


220 

225 
230 
24  0 
250 


FG  260 

II  270 

GH  28  0 

Oe  3  00 

FP  305 


NL 
NO 
OH 
NO 


3  10 
320 
330 
340 


KN  350 


ON 

360 

HK 

370 

FP 

380 

OL 

390 

KH 

410 

LOCATE  fa , 2a : PR  I N I  Mt 
LOCATE  7 , 28 : PR  I NT"BLACK ' S 
":LOCATE  8,34:PRINT  NB$ 
LOCATE  10,28:PBINT"WHITE'S 
S":LOCATE  n,34:PRINT  NWS 
IF  PL-1  THEN  AL=NB+1:G0T0 
AL=NW+ 1 

IF  CM=  1  AND  TU  =  PL  THEN  GOS 
00:GOTO  300 

PUT  C3+XX25 , 3+Y*25 ) , CU 
At=  I  NKEYS 
IF  A»=" I "  AND  Y>0 
=0: YY= 1 :GOTO  240 

At="M"  AND  Y<7 
;  YY- -  1  :GOTO  240 

AS="J"  AND  X>0 
=  0:XX:^  1  :GOTO  240 
IF  AS="K"  AND  X<7 
-H  :  XX  =  - 1  :GOTO  240 
IF  AS-'>  "  THEN  270 
IF  At="E"  THEN  800 
GOTO  170 

PUT  C3+X*25 . 3+Y*25) 
PUT  C3+CX+XX3*25, 3+C YY+Y3* 
U,XOR 
GOTO  170 

XY=X+Y*9:IF  BOCXY3>0  THEN 
PUT  C3+XX25 . 3+Y*253 ,CU , XOR 
IF  FL=0  THEN  350 
IF  TU=1  THEN  PUT  [6+X*25,6 
)  ,BC.XOR :GOTO  320 
PUT  C6  +  X*25.  6  +  YX253  .WCXOR 
IF  POCXY3=0  THEN  350 
GOSUB  5000 

IF  CHIPS>0  THEN  GOSUB  6000 
Y3=TU:G0T0  420 
LOCATE  18  ,  27  ;  PR  I  NT"  I  LLEGAL 
":LOCATE  1  9 , 2 7  :  PR  I  NT " END  0 
N" 

BEEP:F0R  I-   1  TO  2000:NEXT 
IF  FL=0  THEN  4 1 0 
IF  TU=1  THEN  PUT  t6+XX25,6 
3,8C,X0R:G0T0  410 
PUT  C6+X*25 , 6+Y*25) ,WC, XOR 
LOCATE  ie,27:PRINT" 


CH  I  PS 

CHI  P 
1  50 
UB  80 

-  1  :  XX 
+  1  :  XX 

-  1  :  YY 
+  1  :  YY 


,CU , XOR 


253  ,C 


1  70 


+  Y*25 


:  BOC  X 

MOVE 
F  TUR 


+  Y*25 
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":LOCATE     19,27:PRINT"  ||    2»00 

";&0T0     470 
HK    420     IF     TU=1     THEN    NB  =  NB  +  CH  I  PS+ 1  :  NW=N         |0    2fllC 
W-CHIPS:GOTO    440  EC    2020 

KM    430    NW=NW+CH1 PS+ 1 :NB=NB-CHI PS 

KK    440     FOR    Q=     1     TO    8  HA    203fl 

Fli    450     IF     XY  +  0FCQ3>-1     THEN     POCXY+OFCQ) 

t-  \  AB    20  4  0 

CS460NEXTQ  OE2a50 

DN    470     TU  =  (TU-2)»-1  +  l 

JD    480    GOSUB    900  JO    2060 

6P    490     IF     NB  =  0    OR    NW=0     OR    NW+NB  =  64     THE  Kl    3000 

N     7000  LB    3005 

H6    500     IF     XY-0     OR     XY^^?     OR    XY  =  63    OR    XY  = 

70    THEN    GOSUB     BB00  6J    3010 

AC    510    GOTO     100  HA    3020 

Pfl    800     LOCATE     18 ,2B : PR  I NT"DO    YOU    WANT"  IH    3030 

:LOCATE     19,27  :PRINT"T0    QUIT     CY/  EC    3040 

N)"  lA    3  0  50 

6II810AS=INKEY£  E8    306e 

OH    820     IF    At="Y"     ikEN    FL  =  0:GOTO    840  ND    3070 

IB    830     IF    AS<>"N"     THEN     B10  E»    3080 

U    840     LOCATE     18,  28:  PR  I  NT"  III     30  9  0 

":LOCAT£     19,27;PRINT" 

FK  3  100 
HO  850  IF  FL  =  e  THEN  7000  OB  3110 

GH  860  GOTO  170  Ifi  3120 

OL  900  FOR  1=  0  TO  70;TAC  n=0  :NEXT  l;R    IB  3200 
ETURN  BH  4000 

PA  1000  CLS:LOCATE  2 ,  14 : PR  I  NT "REFLECTI 

ON" 
OH  1010  PRINT:PRINT"   USE  THE  Cl-J-K-M    IP  4010 

)  KEYS  TO  MOVE  THE         CURSO 

R   TYPE  CE)  TO  END  THE  GAME" 
CB  1020  LOCATE  7  ,  1  0  :  PR  I  NT  "  CW3  H  I  IE  MOVE    HO  4020 

S  FIRST" 
iJ  1030  LOCATE  8, 10 :PRINT"CB)LACK  MOVE 

S  FIRST"  ei  4030 

10  1040  A»=lNKEYt:lF  At  =  "W"  THEN  TU  =  2:    ?"  4050 

GOTO  1060 
EC  1050  IF  AS<>"B"  THEN  1040  BC  4060 

BA  1060  LOCATE  1  0  ,  1  3  :  PR  I  NT  "  C  N  JORMAL  BO    BJ  4070 

ARD" 
PG  1070  LOCATE  1  1  ,  8  :  PR  I  NT  "  C  D  }ES  I  GN  YOU 

R  OWN  BOARD"  FP  4080 

OK  1080  A*= INKEYI :Z= INTCRNDC n J : I F  AS= 

"D"  THEN  DE=1 :GOTO  1 100 
fG  1090  IF  At<>"N"  THEN  1060  £0  4090 

XV  1100  LOCATE  1  3  ,  13  :  PR  I  NT"  C  1 -2  JPLAYER    BN  4100 

S"  BJ  4  1  10 

DO  1120  AS=  INKEYI  :Z=  INTCRNDC  1  n  ;  IF  At^    06  4120 

"2"  THEN  RETURN 
OH  1130  IF  A$<>"1"  THEN  1120  EC  4  125 

Fl  1140  CM=1:L0CATE  1  6  ,  1  1  :  PR  1  NT  "  WHAT  L    IC  4130 

EVEL?  Cl-2)" 
IB  1150  At=  INKEYI  :2- INTCRNOC  n  )  FP  4140 

Kf  1160  LE  =  VALCA$):IF  LE  <1  OR  LE>2     EG  4150 

THEN  1150  EL  4  160 

CI  1170  LOCATE  18,9:PRINT"C0MPUTER  PLA 

YS  CB)LACK" 
OP  1180  LOCATE  1  9  .  9  :  PR  I  NT"COMPUTER  PLA    C6  4170 

YS  CW5HITE" 
Ef  1190  A»=INKEYS:IF  AJ  =  "W  THEN  PL  =  2: 

RETURN  £B  41B0 

KG  1200  IF  At<>"B"  THEN  1190 
IC  1210  RETURN 


CLS:COLOR  0,1:LINE  C  0  ,  0.)  -  M  9  9  , 

199), 2. BF 

FOR  X  =  0  TO  200  STEP  25 

LINE  CX,  n-CX,200D  :  L  INE  CX+1,1 

)-CX+1  ,200) 

LINE  C0  ,X)-C200,X)  :L INE  (0,X+1 

)-C200 ,X+1 ) 

NEXT  X 

LINE  C0 , 198)-C200, 198) ;L INE  C0 

,  199)-C20a ,199) 

RETURN 

SCREEN  1 :CLS:C0L0R  0. 1 

CLS:LINE  C 105,  105)-C 120 ,  120)  ,0 

,BF 

LINE  t 105,  105)-C121 .  121)  ,3  ,B 

LINE  t 104,  104)-C  122,  122)  ,3  ,B 

LINE  C  103  ,  103)-C  123  ,  123)  ,3.B 

GET  C  103,  103)-C  123.  123)  ,CU 

CLS 

CIRCLE  CI  13,  1  13)  ,  7  ,  1 

PAINT  C  1 13,  1  13)  ,  1  ,  1 

GET  C106,  106)-C  120,  120)  ,WC 

CLS:LINE  (  105.  105)-C  120.  120)  ,0 

.BF 

CIRCLE  (  1  13,  1  13)  .7  ,2 

PAINT  C  1  13,  1  13)  ,2,2 

GET  (  106,  106)'-C  120,  120)  .80 

RETURN 

LOCATE  4 ,27 ;PRINT"TYPE  (B)  FOR 

"jLOCATE  5,28:PRINT"8LACK  CHIP 

S" 

LOCATE  e,27:PRINT"TYPE  CW)  FOR 

":L0CATE  9,28:PRINT"WHITE  CHIP 

S" 

LOCATE  12,27 :PRJNT"TYPE  SPACE 

F0R":LOCATE  1 3  ,  30 : PR  I  NT " NO  CH I 

FOR  Y=0  TO  7:F0R  X=  0  TO  7 
PUT  CX*25+3, Y*25+3) ,CU,XOR:C=C 
+  1 

At= I NKEYt :XY=Y*9+X 
IF  A$  =  "W"  THEN  NW=NW+1  :BOCXY)  = 
2:PUTC6+X*25,6+Y*2  6) ,WC,XOfl:GO 
TO  4  110 

IF  A«="B"  THEN  NB =NB+ 1 : BO C XY ) = 
1:PUTC6+XX25,6+YX25) ,BC,XOR:GO 
TO  4110 

IF  AS="  "  THEN  4  130 
GOTO  4050 
FOR  E  =  1  TO  8 

IF  XY+OF(E)  >  -1  THEN  POCXY+OF 
CE))=1 
NEXT  E 

IF  C/20INTCC/2)  THEN  PUT  CX*2 
5+3, Y*25+3) ,CU , XOR 
C  =  0 

NEXT  X:NEXT  Y 
LOCATE  4,27:PRINT" 
":LOCATE  6,28:PRINT" 

II 

LOCATE  8,27:PRINT" 
":LOCATE  9,28:PRINT" 

LOCATE  12,27;PRINT" 

":LOCATE  13,30:PRINT" 
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IC    4200    RETURN 

Af  saea   cHiPS=e:FOR    i=r    to  8:l=1:V=0:X 

X  =  0 
JN    5aie    V=V+OFCn:IF     XY+V>70     OR    XY+V<e 

THEN    504a 
Fl    5015     IF     B0CXY+V)=5     THEN     5840 
JN    5028     IF     B0CXY+V}^3-TU     THEN    XX^1:L=L 

+  1  :GOTO    501 0 
OJ    5030     IF    XX=1     AND    BOCXY+V]=TU    THEN    G 

osua   5100 

SP  5040  NEXT  I 
JO  5050  RETURN 
a     5  100    W= 1 :V=9 

NC    5110     V=V+OFC n : TACXY+V)=TU 

CB    5120    W=W+1:IF    W    <=L-1     THEN     5110 

KJ    5130     CHI PS  =  CH1 PS+W- 1  :RETURN 

U    6000    FOR     1=6    TO    7:F0R     L=     0     TO    7 

OC    6010     IF    TACI*9+L)=0    THEN    6050 

KO    6020     IF    TU=1     THEN    PUT     C  6  +  L  *2  5  ,  6  +  I  *2 

5) ,WC,XOR:PUT     C6+L*25, 6+1*25) , 

BC,XOR:GOTO    6040 
NL    6030    PUT     C6+L»25.6+ 1*25) ,BC,XOR:PUT 
(6+L*25,6+l«2  5) .WC,XOR 

MF    6040    BCC  I  *9  +  L  )  =TU 

KC  6050  NEXT  L:NEXT  I 

JC  6060  RETURN 

HF  7000  IF  NW>NB  THEN  AS  =  "WHirE  WINS": 

HI  =NW: H2  =  NB: GOTO  7030 
10  7010  IF  NB>NW  THEN  AS-"BLACK  WINS": 

HI :NB :H2=NW:G0T0  7030 
FH  7020  AS  =  "  TIE  GAME  "  ;  H  1  -  NW;  H2  =  NB 
FF  7030  LOCATE  13,29:PRINT  AS 
IJ  7040  LOCATE  t9,29:PRINT  HI;"  TO  "jH 

2 
CF  7050  LOCATE  2  1  ,  2  8  :  P  R  I  NT  "  P  L  AY  AGAIN 

?  " 
JC  7060  AS=  I  NKEYS 
KL  7070  IF  AS  =  "Y"  THEN  RUN 
HG  7080  IF  AI="N"  THEN  CLS:END 
BH  7090  GOTO  7960 
Kl  8000  HY  =  -32O00 

HF  8010  XY-0 :HI  --32000; FOR  XY^0  TO  7? 
OC  8020  IF  BOCXY)>0  OR  POtXY)-e  THEN'G 

OTO  8200 
LH  8050  GOSUB  5000:IF  CHIPS=0  THEN  820 

0 
Kl     8060  TT-NB+NW:QW=C TT/8 )*CH I P3+PT C XY 

5  *  C  6  5  -  T  T  )  /  b 
LI  8065  IF  LE^2  AND  CHIPS=AI  THEN  OW^ 1 

0000 
AA  8070  IF  LE=2  AND  REC^0  THEN  GOSUB  8 

400:GOTO  8200 
EK  8080  IF  QWjHI   THEN  H  I  =QW  :  H  1  =X  Y  :  GOT  0 

8200 
KC  8090  IF  HI  =a   r  HEN  8200 
CH  8  100  IF  QW/HI>.85  AND  0W/HIO.15  FH 

EN  ZZ=  I  N  r  (  RNOt  U*2  J  :  I  i-  12-]      IH 

EN  HI=0W:H1=XY 
PH  8200  NEXT 

Kl  8210  IF  LE  =  2  AND  REC=1  THEN  RETURN 
KL  8220  IF  CHI^-32000  AND  LE=1)  OR  (HY 

=-32000  AND  LE-23  THEN  FL=0:CH 
I  PS  =  0 
HO  8230  XY=H1 
OG  8240  IF  LE  =  2  THEN  XY  =  H2 
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LD  8250  GOSUB  900 

KP  8260  Y=INT(XY/9J:X  =  XY-Y«9 

KL  8270  RETURN 

DN  8400  A1=AL:F0R  E  =  0  TO  71 

P'L     84  10     ACE)=BQCE5 

EC    8420     IF     TACEJ>0     THEN    BO  C  E  J  =  T  A  C  E  3  :  A  1 

=  A  I  +  1 
El    8430     NEXT     E 
LH    8440     BOCXY)  =TU 
NO    844  1     FOR    0=1     TO     B 
CA    8442     IF     XY+0FCQ)>-1     THEN     POCXY^OFCO 

) 3  =PO(XY  +  OFCO)  )  +  1 
NO    8443     NEXT     Q 
AC    8450     NE  =  OW:  REC=  1  :  Yl  =XY 
IIP    8460     TU  =  3-TU:G0SUB     8010:REC=0 
Efl    8470    0Y  =  NE-HI  :  TU  =  3-TU 
eO    8480     IF     OY>HY     THEN    HY -QY  :  H2  =  Y  1  :  GOTO 

8550 
CP    8490     IF     HY  =  0     THEN     8550 
CH    8500     IF    QY/HY>.85     AND    0Y/HY<1.15     TH 

EN    2Z=  INTC  RNDC  n*2)  :  I  F    ZZ=  1     TH 

EN  HY=0Y:H2=Y1 
BP  8550  XY  =  Y1 
JC  8560  FOR  £  =  0  TO  70 
HB  8570  B0CE}=AtE3  :NEXT  E 
UN  8580  FOR  Q=  1  TO  B 
JA  8590  IF  Y1+OFCO3C0  THEN  8620 
OC  8600  IF  P0CY1+0FC0n  =  2  THEN  POtYl+O 

F(Q.)  )  =  1  :G0T0  8620 
DL  86  10  POC  Y  I  +0FCQ)  J  =   1 
HA  8620  NEXT  0 
IF  8630  GOSUB  900 
KK  3640  RETURN 
EB  8800  IF  XY^7  THEN  6800 
FG  8810  IF  XY  =  63  THEN  8890 
HJ  8820  IF  XY-^/0  THEN  8923 
PF  8830  FOR  1=9  TO  i  3  :  P  T  C  I  J  -  I  5  -  I  :  NE  X  T 

I 
GF  8  840  FOR  1^1  TO  37  STEP  9:PTCIJ:=6-I 

NT  C  I  /9  J  :NEX  r  I 
KB  8850  RETURN 
GO  8860  FOR  1=6  TO  42  STEP  9:PUn^6-l 

NTCI/9J:NEXT  I 
ML  8870  FOR  1=16  TO  12  STEP  -1:PTC1J=I 

-  1  0  :NEXT   I 
LK  8880  RETURN 
K*  8890  FOR  I  ^54  TO  5  B  :  PTC  U  =  S0-  I  ;  NE  X 

T  I 
EC  8900  FOR  1=64  TO  28  STEP  -9:FTC1J=I 

NT  C  1  /9 )-  1  : NEXT   I 
JH  8910  RETURN 
KC  8920  FOR  1=61   (0  57  STEP  -1:PT(IJ=I 

'65:NEXT   i 
HE  8930  FOR  1=69  TO  33  STEP  -9:PT(I)=I 

NTCl/9)-l:tgEXr 
**  89  4  0  RETURN 
GH  9000  FOR  1  =  1  TO  8 
NC  90  1  0  READ  A 
HQ  9020  OF  C  n  =A:  NEXT 
HI  9040  FOR  X  =0  TO  7  I 
Kl  9«5  0  READ  A:PTCX)  =  A 
BO  9060  NEXT  X 
U  9070  FOR  1=  8  TO  71  STEP  9:B0CU  = 

5:NEXT  1 
HC  9099  RETURN 
OA  910B  DATA  -10,-s,-e,-l,1,B,9,ie 


OC  9110  OAIA  16  .  -6  ,  6  ,  2  ,2  ,  6, -6  ,  16  ,  e, -6  , 

-  12 ,-2,-2,-2,-2, -12,-6, e 
LJ  9120  DATA  6  ,  -  2  ,  6  ,  2  ,  2  ,  6  ,  -  2  ,  6  ,  «  ,  2  , -2  , 

2,1,1,2,-2,2,0 
flt  9130  DATA  2 ,-2,2, 1 , 1 , 2 ,-2 ,2,e,6 , -2, 

6,2,2,6,-2,6,0 
PE  9148  DATA  -6,-12,-2,-2,-2,-2,-12,-6 

,0,  16,-6, 6, 2, 2, 6, -6,  16,0 
Df  110  00  DATA  1,1,1,1,1,0,0,1,1,0.8,1, 
1,1,1,1 

Program  5:  Reflection  For  TI-99/4A 

Version  by  Pat  Parrish,  Programming  Supervisor 

Refer  to  "COMPUTEi's  Guide  To  Typing  In  Programs" 
before  entering  tiiis  iisting, 

10  DIM  eocso) , TAC 7  1 J ,  PTC n  )  .  AC r n  .  p 
oc  so ) 

20  GOTO  70 

30  FOB   1-1   TO  LENC At  J 

40  CALL  HCHARCR ,C+ I  . ASCCSEGt C At ,  I  .  1 

>  )  ) 

50  NEXT   I 

60  RETURN 

70  TU-  1 

80  RANDOMIZE 

90  GOSUB  3B50 

100  GOSUB   1310 

110  IF  DE^O  THEN   1 30 

120  GOSUB  4090 

)  30  GOSUB  1540 

140  i  F  DE  =  0  THEN   1  7  0 

1  50  GOSUB   1650 

160  GOTO  330 

1  70  RESTORE  4080 
180  FOR  y^2  TO  5 
190  FOR  X=2  TO  5 
200  READ  P0CY*9+X) 

2  10  NEXT  X 
220  NEXT  Y 
230  BOC30]=2 
240  B0C3  n  =:  1 
250  BOt  39  D -  1 
260  BO(40J=2 
270  BC-2 

280  WC=2 

290  CALL  HCHAR (  1  1  .  1  3  ,  1  28  ) 

300  CALL  HCHARC  1  1  .  1 6 ,  1 20  J 

310  CALL  HCHARC 1 4 , 1 3 , 1 20) 


UP 


;UM 
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320 
330 
340 
350 
360 
370 
380 
390 
400 
4  10 
420 
430 
440 
450 
460 

4  70 
480 
490 
500 

5  10 
520 
530 

540 
550 
560 
570 
580 
690 
600 

6  1  0 
620 
630 
640 
650 
660 
670 
680 
690 
700 

7  I  0 
720 
730 

740 
750 
760 

7  70 
780 
790 
BOO 
81  0 
820 
830 
340 
850 
86  0 
870 
880 

8  90 
900 

9  1  0 

920 
930 
940 
950 
960 
97  0 
980 
990 


CALL  HCHARC 14,16,128) 

FL  =  1 

X=4 

Y  =  4 
KH-  128 

IF  TU  <  >  1   THEN  390 

KH=  1  20 

CALL  HCHARC  4  . 28 . KH) 

AS=STR»CBC)&"   " 

R=  1  7 

C  =  27 

GOSUB  30 

R  =  22 

A*=STRS CWC ) 1"   " 

GOSUB  30 

IF  CCM< >  1  3  +  C TU <  >  n THEN  500 

GOSUB  2730 

GOTO  900 

KH=  1 

CALL  GCHAR C 3*Y+2 , 3*X+4 , 6G) 

KH=  1  -KH 

CALL     HCHAR C 3*Y+2 , 3«X+4 . 120+8*KH 

) 

CAL  L     KE Y  C  0 , K . S  ) 

IF     3=0     THEN     520 

IF      (K<>ASCC"E"))  +  (Y<nTHEN     600 

CALL     HCHARC 3«Y*2 . 3*X+4 , GG) 

Y  =  Y-  1 
GOTO     610 

IF      CK<>ASCC"S"))  +  CX<nTHEN     640 
CALL     HCHARC 3*Y+2 , 3«X+4 , GG3 

X:=X-    1 

GOTO     5 1 0 

IF   CK<>ASCC"D"J3+CX>6)THEN  680 
CALL  HCHARC 3*Y+2 , 3*X+4 . GGJ 
X  =  X+  1 
GOTO  5 1 0 

IF   CK<>ASCC"X")J+C¥>6)THEN  720 
CALL  HCHARC 3*Y+2 , 3*X+4 , GG3 

Y  =  Y+  1 
GOTO  5 1 0 

IF  K<>ASCl"Q")THEN  670 

At="SURE  YOU  WANT  TO  END  CY/N)? 

R  =  24 

C  =  2 

GOSUB  30 

CALL  KEY  C  0  ,  K , S ) 

IF  S=0  THEN  7  70 

IF  K<  >89  THEN  820 

EE=  1 

GOTO  830 

IF  K  (  >  78  THEN  7  70 

AS=Ct4"(3  SPACES]" 

C=2 

GOSUB  30 

IF  eE=l  THEN  2370 

IF  K<>ASCC"   "JTHEN  520 

XY=Y*9+X 

IF  BOC  XY ) >  0  THEN  520 

IF  FL^O  THEN  990 

CALL  HCHAR C Y*3*2 , X«3+4 , 1 20+ C TU- 

5  J  *8  ) 

IF  POC  XYD  =  0  THEN  990 

CALL  SOUNDC  100,440,2) 

GOSUB  2060 


IF  CH  I  PS<  1 
GOSUB  2300 
BOC  XY ) =TU 
GOTO  1110 
H  =  24 


THEN     990 
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1000  CALL  SOUND(  1 00 ,  1  1  0  .  2 3 

10  10  C=2 

1020  A$-"ILLEGAL  MOVE  -  LOSE  TURN" 

1030  G0SU6  30 

1040  FOR   1=1  TO  500 

1050  NEXT   I 

1060  A«=Ct 

1070  GOSUB  30 

10B0  IF  FL=0  THEN   1100 

1090  CALL  HCHAR C 3«Y  +  2  ,  3*X+4  ,  32  ) 

1100  GOTO   12  10 

1110  IF  TU  <  >  1  THEN   1150 

1120  BC^BC  +  CH  I  PS+  1 

1130  WC  =  WC-CH I  PS 

t  MO  GOTO  1170 

1150  WC  =  WC  +  CH I PS+  1 

1160  BC  =  BC-CH  1  PS 

1170  FOR  0=1  TO  8 

1180  IF  XY+OFCQD<0  THEN   1200 

1190  ROC  XY+OF  CO)  )  =  1 

1200  NEXT  0 

1210  TU=3-TU 

12  20  IF  tWC=0)+tBC=0)+CWC+BC=64)THE 

N  23  7  0 

1230  GOSUB  1270 

1240  IF  CXY<>0)*CXY < > 7 )*CXY< >63 J*CX 

y  <  >  70  3  THEN   I  260 

1250  GOSUB  3540 

1260  GOTO  330 

1270  FOR   I  =0  TO  7  1 

1280  TA(  I  )  =  0 

1290  NEXT   I 

1300  RETURN 

1310  CALL  CLEAR 

1320  CALL  SCREENC  1  1  ] 

1330  PRINT  TABC10)i" REFLECTION":   : 

1340  PRINT  TABCt1);"lST  MOVE" 

1350  INPUT  "(5  SPACES}C8)LACK/CW)Hi 

T  E  :   "  :  A  * 

1360  PRINT   ;   : 

1370  IF   (A»<>"B")»CAS<>"W")THEN  134 

0 

13  80  IF  A»="8"  THEN   1400 
1390  TU=2 

1400  PRINT  TABtlO);"GAME  BOARD" 

1410  INPUT  "    (N ) ORMAL / C D 3 ES I GN  ONE 

:   "  :  A  $ 

1420  PRINT   :   : 

1430  IF   CAtt>"0"3*CAt*.>"N")THEN   140 

0 

1440  IF  A*="N"  THEN   1460 

14  5  0  D  E  =  1 

1460  INPUT  "13  SPACES]*  OF  PLAYERS 

[  1  /2  J  1  -.      "  :  CM 

1470  IF   C CM<  >  13  * C CM <  > 2 3  THEN   1460 

1480  PRINT     : 

1490  CM= CCM=23 «2+CM 

1500  IF  CM=0  THEN  1530 

1510  INPUT  "14  SPACESISKILL  LEVEL   [ 

1/21   ?  :   '■  :  L  £ 

1520  IF   C LE <  >  1  3 » C LE <  > 2 3  THEN   1510 

1530  RETURN 

1540  At="pqrqqrqqrqqrqqrqqrqqfqqr" 

1  5  5  0  B « =  "  s  t    t    I    t    t    t    t    t  " 

1660  Ct=  "uvwvvwvwwvvwvvwvvwvvwvvw" 

1570  CALL  SCREENC2> 

1580  CALL  COLOR (11,1.13 

1590  CALL  COLORC  13,1,13 

1600  PRINT  At,BS.SS,A$&"    'S",Bt.B$ 

&"  UP",AS,Bt,Bt,A$,B»,8S,At&" 


SUM",BS.BS&"  x;",A$,Bt,B$,At,B 
S&"   "&CHR»CI263&":",Bt,At,B$,C 

S  ; 

16  10  CALL  SCREENC 1 1 3 

1620  CALL  COLORC  11,5,13 

1630  CALL  COLOR C 1 3 , 1 6 , 1 3 

164  0  RETURN 

1650  KH=0 

16  60  FOR  Y  =  0  TO  7 
1670  FOR  X=0  TO  7 
1680  KH= 1 -KH 

1690  CALL  HCHAH (  3«Y  +  2  ,  3«X  + 4  ,  1 2 0 +  8»K 

H3 

1700  CALL  KEY(0,K,S) 

17  10  IF  S^O  THEN   1680 
1720  XY=X+Y«9 

17  30  IF  K<  >  8  7  THEN   17  70 
1740  WC=WC+1 

1750  BOC  XY  )  =2 

1760  GOTO  1850 

1770  IF  K<  >66  THEN   18  10 

1 780  flC  =  BC+  1 

1790  BOC  XY  )  =  1 

180  0  GOTO  1850 

18  10  IF  K  <  >  32  THEN   1680 

18  20  CALL  HCHARC3»Y+2.3*X+4,323 
1830  BOCXY3=0 

1840  GOTO  1900 

1850  CALL  HCHARC3»Y+2,3*X+4,120+8*C 

B  O  C  X  Y  3  -  1  3  3 

1860  FOR  E=l   TO  8 

1870  IF  XY*0FCE3<=-1   THEN   189  0 

1880  P0( XY  +  OFC  E  3  3  =  1 

1890  NEXT  E 

1900  NEXT  X 

19  10  NEXT  Y 
1920  A«="0K?" 
1930  R=22 
1940  C=27 
1950  GOSUB  30 

19  60  CALL  KEYC0,K,S3 

19  7  0  IF  S=  0  THEN   1960 

19  80  IF   (K<>783*CK<>693THEN  I960 

19  90  IF  K<  >  8  9  THEN  2020 
2000  CALL  HCHARC22  ,  27  ,  32  ,  4  3 

20  10  RETURN 
2020  WC=0 
2030  BC^O 

2040  GOSUB   1540 

2050  GOTO   1650 

2060CHIPS=0 

20  7  0  FOR   1=1  TO  8 

2080  L=  1 

209  0  V  =  0 

2  10-0  XX  =  0 

2  110  V  =  V  +  OF  C  I  3 

2120  IF   ( XY  +  V> 70 3  +  t XY+V <0 3  THEN  2200 

2130  IF  BOtXY+V3=5  THEN  2200 

2140  IF  BOCXY+V 3 < > 3-TU  THEN  2160 

2  150  XX=  1 

2  160  L  =  L+  1 

2  1 70  GOTO  2  110 

2180   IF   C XX< >  1  3  +  C BOC XY  + V 3  <  > TU 3  THEN 

2200 

2  190  GOSUB  2220 

2200  NEXT   I 

2210  RETURN 

2220  W= 1 

2230  V=0 

2240  V=V+0F(I3 

2250  TACXY+V3=TU 
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226  0W=W+1  2910  RANDOMIZE 

2270   IF  W<L  THEN  2240  2920  ZZ =  I  N T C HND* 2 3  +  1 

2280  CH  I  P S  =  CH I  P S +W- 1  2930   IF  Z2<>1   THEN  2960 

2290  RETURN  2  940H1=QW 

2300  FOR   1=0  TO  71  2960  H1=XY 

2310   IF  TACI)=0  THEN  2350  2960  XY=XY+1 

2320  L=INTCI/9)  2970   IF  XY<7t   THEN  2760 

2330  CALL  H C H AR C L *  3  +  2 .  C  I  -  9  * L ) *  3  +  4  ,  I    2980   IF  C L E <> 2  J  +  t B E <  >  1  )  T HE N  3000 

20+CTU-n»8)  2990  RETURN 

2340  BOMD=TLI  3000   (F   C  C  H  I  <  >  -  3  2  0  0  0  3  +  1  L  E  <  >  1  J  3  «  C  C  H  Y 

2350  NEXT   I  <  >  -  3 2 00 0  )  +  t LE < ) 2 3  )  T HEN  3030 

2360RETURN  3010FL=0 

2370  REM  WINNER  3020  CH1PS=0 

2380   IF  BCt^^WC  THEN  2430  3030  XY^HI 

2390  At=" BLACK"  3040   IF  LE<)2  THEN  3060 

2400  H1=BC  3050  XY=H2 

2410  LO=WC  3060  GOSUB   1270 

2420  GOTO  2490  3070  Y=INTtXY/93 

2430   IF  BC=WC  THEN  2480  3080  X=XY-Y«9 

2440  At-"WHITE"  3090  RETURN 

2450  HI  =WC  3  1  00  A  1  =8C+  t 

2  460L0=BC  3110FORE=0TO70 

2470GOTO24  9  0  3120ACE3=BOCE3 

2480  At="TIE  GAME."  3130   IF  TAtE><1   THEN  3160 

2490  R=24  3140  B0CE)=TACE3 

2500C=3  3150A1-A1+1 

2510   IF  SEGICA»,1,1)="T"  THEN  2540  3160  NEXT  E 

2520  CALL  VCH A R ( 3 . 2 7 , 3 2 . 9 6 3  3170  B0(XY3=1 
2530  A*=A*&"  WINS   "&STR»CHI)&"  TO  "    318O  FOB  0=1   TO  8 

&STR»CLO)&"   I"  3190   IF  XY+OFC03<0  THEN  3210 

2540  GOSUe  30  3200  P O ( X Y + 0 F C Q 3 3 = PO C X Y +0F C 0 ) ) + 1 

2550  BC=0  3210  NEXT  Q 

2560  WC=0  3220  NW=QW 

2570DE-0  3230RE=1 

258  0  TU=1  3240Y1=XY 

2590FOHI=OT07  1  3250TU=2 

2600  POCI3=0  3260  GOSUB  2740 

2610  BOCI)=0  3270  RE=0 

2620  TACI3=0  3280  OY=NW-HI 

2630  NEXT   I  3290  TU=  1 

2640  FOR   1=1   TO  750  3300   IF  QY<=HY  THEN  3340 

2650NEXTI  3310HY=OY 

2660A*-"    PLAYAGAINCY/N3?    "  3320H2=Y1 

2670  GOSUB  30  3330  GOTO  3410 

2630  CALL  KEYCO.K.S)  3340   IF  HY=0  THEN  3410 

2690   IF  S  =  0  THEN  2680  3350   IF  C QY / H Y <  . 8 6 3  +  C OW/ H Y >  1  .  1 4 3  THE 

2700   IF  C K < > 78 3 « ( K <  > 8 9 3  THEN  2680  N  3410 

2710   IF  K=89  THEN   100  3360  RANDOMIZE 

2720  STOP  3370  ZZ =  I N T C RNO* 2 )  +  1 

2730  HY=-32000  3380   IF  ZZ 0 1   THEN  3410 

2740  HI=-32000  3390  HY=QY 

275  0  XY=0  3400H2=Y1 
2760   IF   CBOCXY)>03+£POCXY3=03THEN  2    3410  XY=Y1 

960  3420  FOR  E=0  TO  70 

2770  GOSUB  2060  3430  BOCE3=A£E3 

2780   IF  CHIPS=0  THEN  2960  3440  NEXT  E 
2790  0W=  (  TT /8 3 *CH  I  PS  +  PT C XY 3 « C 65- £ TT    3450  GOSUB   1270 

/SJ  5  3460  FOR  0=1   TO  8 

2800   IF   t  LE02  )  +  CCH  I  PS<  >  A  1  3THEN  282    3470   IF  Yl+OFCO3<0  THEN  3520 

0  3480   IF  POC Y 1 +0F ( 03 3 < > 2  THEN  3610 

2810  OW=10000  3490  PO ( Y  1  + 0 F C 0 3  3 =  1 

2820   IF  C LE < > 2  )  +  C RE <  > 0 3  THEN  2850  3500  GOTO  3520 

2830GOSUB3100  3510PO(Y1+OFCQ33=0 

2840  GOTO  2960  3520  NEXT  Q 

2850   IF   CQW<=HI3THEN  2890  3530  RETURN 

2860HI=QW  3S40IFXY=7THEN364  0 

2870H1=XY  3550IFXY=63THEN3710 

2880  GOTO  2960  3560   IF  XY=70  THEN  3  780 

2890   IF  Hl=0  THEN  2960  3570  FOR   1=9  TO  V3 

2900   IF  CQW/H I  <  .  86 3  +  COW/H 1  >  1  .  1 4 3  THE   3680  PT£I3  =  16-I 

N296  0  3S90NEXTI 
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3600 

36  10 
3620 
3630 
3640 
3650 
3660 
3  6  7  0 
3680 
3690 
3700 

37  10 
3720 
3730 
3740 
3750 
3760 

37  7  0 
3760 
3790 
3800 
3810 
3820 
3830 
3840 

38  50 
3860 
3670 
3880 
3890 
3900 

39  10 
3920 
3930 
3940 
3950 
3960 
3970 
3980 

3990 

4000 

40  10 
4020 

4030 

4040 

4050 

4060 


4070 

4080 

4090 
4  100 
4  110 

4  120 

4  130 

4  140 
4  1  50 
4  160 


FOR  1=1  TO  37  STEP  9 
PTCI)=6-INT[l/9> 
NEXT  I 
RETURN 

FOR      1=6     TO     42     STEP     9 
PTCM-6-INTCI/9J 
NEXT      I 

FOR   1-16  TO  12  STEP  -1 
P  T  (  I  )  =  I  -  1  0 
NEXT   i 
RETURN 

FOR  1=54  TO  58 
PTC  I  ) =60-  I 
NEXT   I 

FOR   1=64  TO  28  STEP  -9 
PT(l)=INTCI/9)-l 
NEXT   I 
RETURN 

FOR   1=61  TO  57  STEP  -1 
PT  C  I  )  =  I  -55 
NEXT   I 

FOR   1=69  TO  33  STEP  -9 
PTCI)=INTtl/9)-l 
NEXT   1 
RETURN 

FOR   1=1  TO  8 
READ  OF  C  I  ) 
NEXT   I 

FOR  X=0  TO  7  1 
READ  P  T  C  X  > 
NEXT  X 

FOR   1=8  TO  7  1  STEP  9 
B  0  t  I  )  =  6 
NEXT  I 

FORI=0TO7 
READ     At 

CALL  CMAR  C  I  +  1  1 2  , At  ) 
NEXT  1 

CALL  CHAR C  1 20 ,  "  003C7 E7 E7 E7E3C0 
0"  ) 

CALL  CHAR t 1 28 . " OQ3C7E7E7E7E3CO 
0"  ) 

RETURN 

DATA  -10,-9,-8,-1.1.8,9,10 
DATA  16,-6,6,2,2,6.-6.16,0,-6, 
-12,-2.-2.-2,-2.-12.-6,0 
DATA  6,-2,6,2,2,6,-2,6.0,2,-2. 
2,1,1,2,-2,2.0 

DATA  2,-2,2,1,1,2,-2,2,0,6,-2, 
6,2,2,6,-2,6,0 

DATA  -6,-12,-2,-2,-2,-2,-12,-6 
,0,16.-6,6,2,2,6,-6,16,0 
DATA  FFFFCOCOCOCOCOCO.FFFFOOOO 
00000000, FFFF030303030303, COCO 
COCOCOCOCOCO 

DATA  03 030 30 303 03 03 03 , COCOCOCO 
COC0FFFF,OO00O00OOO0OFFFF,0303 
03030303FFFF 
DATA  1,1,1,1,1.0,0,1,1.0,0,1.1 

.1,1,1 

CALL  CLEAR 

CALL  SCREENC  13  3 

PRINT  TAB(3)j"TYPE  CB)  FOR  BLA 

CK   CHIP"'      '   - 

PRINT  TABC3)i"TYPE  CW)  FOR  WH I 

TE  CHIP":   :   :   : 

PRINT  TABC35i"TYPE  SPACE  FOR  N 

0  C  H  I  P  "  :   :   :  :       ■       ■       ■ 

FOR  T=  1  TO  750 

NEXT  T 

RETURN 


III  I  t%%% 
llllllll 
I  I  I  11  ^  I  I 

I  I  I  I  3  I  I  I 
llllllll 

fl  B  11  III 
llllllll 
Ollllll 


REFLECTinH 


BLUE'S  JURM 
BLUE'S  CHIP'^ 

WHITE'S  CHIP'S 


"Reflection,"  TRS-80  Color  Computer  version. 

Program  6:  Reflection  For  TRS-80  Color 
Computer 

Version  By  Chris  Poer,  Editorial  Programmer 

Refer  to  "COIVIPUTEI's  Guide  To  Typing  In  Programs" 
before  entering  tinis  listing. 

10  CLEARiDIM  6Ol8  0J,rAtM),PTCMJ,A 

(  7  1  )  ,  PO  C  80  J 
20  BTJ^CHRtC  161  )<-CHRt(  162>;BBt=CHRS 

C16'15tCHfltC168);WTt  =  CHBJ(l93j+CH 

RSC 1343:WBi-CHRS£  1S6)+CHRSC200J 
30  CTJ  =  CHRiC  i77j4-CHft*t  17&J  :CBt  =  CHR* 

M80)+CHRSM84):ETt 

RS1242J  :E8J-CHRti24 
40  CLS;rU=l:PL=1 
50  GOSUB  6  7  0 
60  GOSUB  590 
70  GOSua  900 
60   IF  DE=1   THEN  GOSUB 
90  FOR  Y = 2 T05 : F0RX=2 T05 
100   READA:POiY*9  +  XJ=A;NiiXTX;NEXTY 
ilO  BOC3a)-2:BOC313=1:BOt39)-!:BO( 

C3-Z:BC-2:WC=2 
120   PRINTel98,WTSi  :PRiNT@200,BTt;-. 

RINT@230.WBJi  :PRINTS232,BBIi 
130  PRlNTe262,BT»;:PRINTe264,WT 

:PRINTe296,WBt 
(  WC  )  +  "    ■•  :  BCt 


C  H  R  t  (  2  4  i  ) 
4  J  t  C  H  R  t  C  2  4 


+  u  H 
6  J 


1  04  0  : GO  TO   14  0 


:  P 


SIRS 


'BLUE'S  TURN' 


BLUE'S 


PRlNTe262,BT 

RINT@294,8Bt 
140  FL=0:WCt-STR 

C  BC  ) 
150   IF   TU=1   THEN  A$^ 

OTO  1  80 
160  At="WHITE'S  TURN" 
170  PHINTeSI," REFLECTION" 
180  PR  I  N T e  1  4 6  , At  :  PR  I  NTe2  1  0 

CHIPS"  ;PRlNTe248. BCt 
190  PRINT  6  306,  "WHITE'S  CHIPS"  :PRINT 

334  4 , wet 
200   IF  PL=1  THEN  A L  =  B C +  1  :  GO T 0 2 2 0 
2  10  AL  =WC+  1 
220   IF  TU=PL  AND  CM=1   THEN  GOSUB  16 

20 :  G0T03  40 
230  A=JOYSTK(0):X=INTCJOYSTKC2)/8J: 

Y=INTCJOYSTKC3)/8J 
240  SP= Y*64 +X*2 : XY=X+Y«9 
2  50  PRINTeSP.CTti :PRINTeSP+32.CBti 
260  FORI=lTO50:NEXTI 
270  IF  t PEEK C 65 280  )  =  253  OR  PEEK(652 

803=125)  AND  BOtX+Y*9)=0  THEN  3 

50 
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280  A«=INKEYS:IFA»="E"   THEN  540  780  PRINT:PRINT"Cl-2)   PLAYERS" 

290   I  FBO C XY 3  = OTHENPR  i  NTeSP  .  E T J  i  :  PH  I  790  At=INKEY$ 

NTeSP+32,EBt;  800   IF  A»="2"  THEN  RETURN 

300  FORI=lTO50;NEXTI  810   IF  A$<>"1"  THEN  790 

310   IF  BOtXYJ^l   THEN  P R  I  N T SS P  ,  B T $  ;  :  820  CLS 

PR  I NTesP  + 32  . BBS  i  : GOTO330  830  CM = 1  : PH I N T  :  P R  I  N T  : P R  I N T " WH A T  LEV 

EL   M -  2  V 

320   IF  B0tXYJ=2  THEN  P  R  I  N  T  fi  S  P  ,  WT  t  i  :  q^q     a  *  =  I  N  K  E  Y  t  :  L  E  =:  V  A  L  C  A  t  )  :  I  F  L£>2  OR 

PR t N T eSP+ 32 , WBS ;  LE<1   THEN  840 

330  GOTO  230  850  prinT:PR  I  NT "COMPUTER  PLAYS   CWJH 
340IFFL-1THEN3go  tTE" 

350   IF  TU=1   THENPfl  I NTeSP  , BTt  :  :  PR  I  NT  350  P R  I  N T " COMP U T E R  PLAYS  CBJLUE 

eSP+32,BB»;:GOTO370  870  A«=INKEY*:IF  At="W"   THEN  PL=2:G 
360  PR  I NTSSP , WT *  :  :  PR  1  NTeSP  +  32  , WB t  i  OTO  890 

370   IF  POCXY)=0  THEN  390  880   IF  At<>"B"  THEN  870 

380  GOSUB   1  330  :  I  FCH  I  PS > OTHENGOSUB  1  4  ggo  RETURN 

4 0 : B0( XY ] =TU : G0T04 4 0  900  F0RI=1T08 

390  PR  I  NTe4 02  ,  "  I  L L EGA L  MOVE"  9IO  READ  A 

400  SOUND   15,15  920  OFCM=A:NEXT   I 

410  PRINTe402,"lll   SPACES)"  930  FORX=0TO7) 

420   IF  FL=1   THEN  490  940READA:PTCX3=A 

430  pfl|NTeSP,ET*i:PfilNTeSP+32.EB$i:  950  NEXT  X 

GOTO490  960  FOR   I  = 8  TO  7  1  S T E P 9  ;  BO C  1)  =  5  : N E XT  I 

440   IF  TU-1   THEN  BC-BC+CHIPS+1:WC=W  970  RETURN 

C-CHIPS:GOT046  0  980  DATA  -10,-9,-8,-1,1,8,9,10 

450  WC=WC  +  CH I  PS ♦  1  :  BC  =  BC-CH I  PS  99O  DATA   16.-6,6,2,2.6,-6,16,0.-6,- 
460  F0RQ=IT08:IFXY+0FtQ)>-1   THENPOC         12,-2,-2.-2,-2.-12.-6.0 

XY+0FCQJ)=1  1000  DATA  6.-2,6,2.2,6,-2,6,0,2,-2, 
47  0NEXTQ  2,1,1,2,-2,2,0 

480   IF  XY=0ORXY=7ORXY=63OnXY=70THEN  lOlO  DATA  2,-2.2,1,1,2,-2,2,0.6,-2, 

GOSUB2040  6,2,2.6,-2,6,0 

490  TU=3-TU  1020DATA-6,-12,-2,-2.-2.-2,-12,-6 
500   IF  WC=0  OR  BC=0  OR  BC+WC=64   THE  ,0,16,-6.6.2.2,6.-6,16,0 

N   1500  1030DATA1.l,1.1,1.0,0,l,l,0,0,1.1 
5 1 0  GOSUB  530  ,1,1,! 

520GOT0I40  1040  PRINT«81."  MOVE   THE  CURSOR  "|tPR 
530  FORI=0TO?O:TA(l)=0:NEXT:RETURN  INTei13,"WITH  JOYSTICK 2" 

540  PR  I  NTe400  ,  "WANT  TO  QUIT  Y/N":  ,050  p R  | N T 6  1  7 8  ,  " T Y P E   (B)  FOR":PRINT 
550  At=INKEY*:IF  A$  =  "Y"   THEN   1500  e211,"BLLIE  CHIP" 

560   IF  At<>"N"   THEN  550  ,060  P R  I  N T 6 2 7 4  .  " T Y P E   (W)   FOR":PRINT 
570  PRINTe400,"(16  SPACESl";  6307,  "WHITE  CHIP" 

580  GOTO  290  1070  PRINTe370."HIT  SPACE   IF";PRINT 
590  CLS:FORY=0TO7:FORX=0TO7  6403  "A  MISTAKE" 

600  XY  =  X«2  +  Y*64  :PR  INTeXY  .  ETt  :  :  PR  1  NT  ,080  P R  I  N Te 4 6 4  ,  " T Y P E   CEJ   TO  QUIT") 

eXY  +  32.EB»i  1090  A = J  0 Y S TK ( 0  J  : X =  I N T ( J  0 Y S T K C 2 W 8  ) 
610  NEXTX:NEXTY                      '  : Y =  I  N T C  J  0 Y S T K C 3  )  /  8 >  ;  S P  =  X « 2  +  Y «6 

620RETURN  4:XY=X+Y«9 

630  SETCI,J.6)  1100  P  R  I  N T 6 S P  , C T S  j  :  P R  I  N TS S P  +  3 2 , C B »  5 

640  NEXTJ:NEXTI  1110  F OR  I  =  1 T 06 0  : N EX T  I 

650  REM  FOR  I  =  1 T056  :  SET (  I  .  3  1  ,  3]  :NEXT  1120  P  R  I  N T 6 S P  , E T S  ;  : P R  I  N T 8 SP ♦ 3 2  , E B t  i 

I  1  1  30  At  -  I  NKEYt 

660  RETURN  1140  FO R  I  =  1  TO  5 0 : N E X T  I 

670  PR  I  NTTABt  1  1  D  "REFLECT  I  ON"  ,150   |F  B0CXYJ  =  1   THEN  P R  I  N T 6 SP  ,  B T t  s 
680  PRINT:PRINT"    USE  J0YSTICK2  TO  :  P R  I N T SS P  +  3 2  .  B B t  i  :  GO T 0  1  U 0 

MOVE  THEC5  S P AC E S ) C U R S OR .   PRESS  x^60      IF  BOCXY3-2  THEN  P R  I  N T 63 P . WT $  i 

THE  JOYSTICKte  S P ACE S J B U T TON  T  ■PRINTeSP+32  WB $ ■ 

O   MAKE  YOUR  MOVE."  ,,70   IF  A »  =  "  E  "  THEN   1230 

690  PRiNT"TYPE   (E)   TO  END  THE  GAME  1180   IF  AI<>"E"  AND  At<>"   "  AND  AS< 

>"W"  AND  Atc>"B"   THEN   1090 

700   P R I  NT  :  P R  I  NT "  C W) H  I  TE  MOVES  FIRST  1190   IF  At  =  "W"THEN  BO ( X Y  )  =  2  :  P R  I  NT  6 S 

P.WT»;;PR1NT8SP+32,WBI,:G0T012 
710  PRINT "(B)LUE  MOVES  FIRST"  20 

720  A«=INKEY*:IF  A*-"W"THENTU=2:G0T  1200   IF  A*-"B"  THENBOCXY)=l:PRlNTeS 
0  740  P  .  BT«  i  : PR  I NTeSP  +  32  , BB«  J  ; GOTO  1  2 

730IFAt<>"B"THEN720  20 

740  PRtNT:PRlNT"CN)ORMAL  BOARD"  1210  BOtXY3=0:PRINTeSP,ET*j:PRINTes 
750  PRINT "CDIESIGN  YOUR  OWN  BOARD"  P+32,EB*: 

760  At=INKEYt:IF  AS="D"   THEN  DE=1:G  1220  GOTO  109  0 

OTO  780  1230  FOR  I  = 0  TO  7  1  :  1  F BO C  1  J  -  0  OR  80(1)  = 
770IFA*<>"N"THEN760  5THEN1290 
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1240  F0RE=1T08  1750  XY^HI 

1250   IF   l+0FCE)>-1  THEN  POCi+OFCE)J  1760   IF  LE^2  THEN  X  Y  ::  H  2 

-  1  17  7  0  GOSUB  53  0 

1260  NEXT  E  1780  Y -  I  N T C X Y  /  9  )  :  X  =  X Y - Y « 9  :  S P  =  X* 2  +  Y* 
1270  IF  B0C))=1  THEN  BC=BC+1:G0T0  12         64 

90  1790HETURN 

1280  WC=:WC+1  1800  A1-AL;F0R  E  =  0TO70 

1290NEXTI  1610AtE)=BOCEJ 

1300  FOR  I  =^64  T04  48STEP32  :  PR  I  NTe  I  +  1  6  ,  1820   IF  TA(EJ>0  THEN  B  0  £  E  )  =  T  A  C  E  )  :  A  1 

"t16SPACeSJ"i  :^A1  +  1 

13  10  NEXT   )  1 630  NEXT  e 

1320  RETURN  1840  BOCXY)=TU 

1330  CH  I  PS  =  0  :  FOR  1  =  1  1 08  :  L =  I  :  V  =  0  1850  FORQ^ITOS 

1340  V- V  +  OF  tn  :  I  FXY  +  V>  70  OR  XY  +  V<0  I860   IF   X Y  +  OF ( 0 )  >  -  1 T HE N P 0 C X Y  +  0 F  ( Q  )  ) 

THEN   1380  -  POC XYfOF CO  J  J  +  1 

1350   IF  BOCXY+V3=5  THEN   1380  16  7  0  NEXT  0 

1360   IF  B0CXY+V)=3-TU  THcNXX-l:L-L+  1680  NW=0W:REC-I:Y1=XY 

t:GOTO1340  1890   T U  =  3  - T U  :  GO S U B   1630;REC  =  0 

1370   IF  XX=^1   AND  BO(XY  +  V)-TU  THENGO  1900  0Y  =  NW-H1;TU  =  3-TU 

SUB1400  1910   IF  QY>HY  IHEN  H Y  =  Q Y  :  H 2  =  Y  1  :  GO  1 0 
1380XX=0:NEXT  1940 

1390  RETURN  1920   IF  HY-0  THEN   19  4  0 

1400W=1:V=0  1930   IF0Y/HY>.85AND0Y/HY<1.I5TH 
1410  V^VtOFC  I  )  :  TA  CXY  +  V)  =TU  EN  ZZ  ^^  I  N  T  t  RND  (  0  i  *  2  J  :  I  F  Z  Z  =  1  T  HE  N 

1420  W-W+i:lF  WtL   THEN   i4iO  HY:=QY:H2  =  Y1 

1430  CH i PS-CH i PS+W- 1 : RETURN  1940  XY=Y1 

M40  FOR J  =  0TO7  : FOR  I  =0TO7  1950  FORE  =  0TO70 

1450   IF  TACI+JX9)=0  THEN  1490  I960  BO(E)-ACE);NEXT 

1460  SP=i»2+J*64:IF  TU=2   THEN  PRINT  1970  GOSUB  530 

eSP  ,  WT*  i  :  PR  I  NTSSP  t^  32  .  WB  t  ;  :  GO  TO  1980  F0R0=1T08 

1480  1990IFY1*OFCQ;<OTHEN2020 

1470  PR  I  NTeSP  ,  BT*  i  :  PR  I  NTeSP  +  32  .  BBS  ;  ^000   IF  PO  C  Y  1  +  OF  C  Q  )  J  =  2  THEN  POCYl-^O 
1480  BOC I + J*9) ^TU  FCQ)J=1:G0TO  2020 

1  490  NEXT  :  NEXT  :  RETURN  2010  PO C Y  1  + 0 F  C Q )  >  =  0 

1500  FOR  I  -  1  28T03 84STEF32  2020  NEXT  Q 

1510  PRINT@i+16."(16  SPACES) "i  2030  RETURN 

1520  NEXT   I  2040   IF  XY-7THEN210O 

1530   IF  WC>BC  THEN  At- "WHITE  WINS":  2050   IF   XY=e3THEN2130 

Hi  -WC:H2-3C:G0T0   1560  ^  <^  ^  ^   '  f"  X  Y  :=  7  0  T  H  E  N  2  1  6  0 

1540   IF  BOWC  THEN  AJ="BLU£  WIN3":H  20^°  FO  R  1  =  9  T  0  1  3  :  P  T  C  15  -  1  5  -  I  :  N  E  X  T 

1  =BC : H2=WC  :  GOTO   1560  2080  FOR  I  =  )  TO  3 7  ST E P 9 t P T C  I  3 = 6  -  I  N T C  I  / 
1550  At  =  "  TIE  GAME  "  : H  !  = BC  :  H2 ^WC  9):NEXT 

1560  PRiNTei47,At  2090  RETURN 

1570  PR  I NTe2  1  2  ,  H  1  ;  "  TO"  !  H2  2100  FO R  1  = 6  TO  4 2 S T E P 9  : P T (  I  ) = 6  -  I  N T C  I  / 
1560  PRINT@304,"FLAY  AGAIN  C  \  J  U  ')  "  ;  9>:NEXT 

1590  At-iNKEYt:IF  Ai-"Y"   THEN   10  2110  FORI=16T012STEP-1:PT(M=i-10:N 
1600   IFA*c>"N"  THEN   1590  EXT 

1610  CLS:END  2120  RETURN 

1620  HY  =  -32000  2130  FOR  I  = 5 4 T05 8  :  P T (  IJ  = 6 0  -  I  : NE X T 

1630  H  I  =  -  32000  ; FORX Y -  0 T07 0  2140  F OR  I  -  6 4 T 0 2 8 S T E P -  9  :  P T C  I  )  =  I  N T C  I  / 
1640   IF  BOCXYJ>0  OR  POCXY)-0  THEN  N  9)-1:NEXT 

EXT:GOT0173a  2150  RETURN 

1650  GOGUB  1330:1F  CHIPS=0  THEN  172  2160  FOB  I  = 6  1  T05 7 S T E P  -  1  :  P T (  I  J =  I  -  5 5  :  N 

0  EXT 

1660  TT=WC  +  BC : QW=  C  T T / 3  )  *CH 1  PS  +  PT t XY  2170  FOR  I  = 6 9 T 0 3 3 S T E P  -  9  :  P T (  I  J =  I  N T C  I  / 

)XC65-TT)/a  9)-1:NEXT 

1670   IF  LE=2  AND  CH1PS=A1  THEN  QW= 1  2180  RETURN 

0000 
1680   IF  LE=2  AND  REC^O  THEN  GOSUB  1 

800:  GOTO   1720 

1690   IF  QW>HI   THEN  H I = OW : H 1 = X Y : GO T 0 

,720  Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs 

1700     IF    Hi^o    THEN     1720  before  entering  this  listing. 

17  10      IF     OW/HI      >.a5     AND     0W/HI<1.15     T  5       CLEAR     :     DIM    BOC803,TAC7n,AC71>,P 
HEN     ZZ=  I  NT  (  RND  (  0  )  *2  5  :  I  F     ZZ=1TH  OC80),PTC7n 

ENH  I  =QW:  H  1  =XY  10    TU    =     1:     ROT=    0:     POKE    232,28:     POKE 

1720     NEXT  233,3:     TEXT     :     HOME     :FL    =     1:PL    - 

1730      IF     LE=2     AND     REC-I      THEN     RETURN  1 

1740      IF      CHI=-32000     AND     LE=1)     OR      tHY  12       RESTORE 

=32000     AND      LE=2)      THEN     FL=1  15       GOSUB    9000 
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Program  7:  Reflection  For  Apple 

Version  By  Chris  Peer,  Editorial  Programmer 


BLACK' 


"Reflection,"  Apple  version 


20   GOSUB  1000 

30  GOSUB  aooo 

40   GOSUB  10000 

50   I  F  DE  =  1  THEN   GOSUB  3000:  GOTO 

100 
60   HCOLOR-  4:  SCALE^  1:  DRAW  2  AT  1 

54 ,82:  DRAW  2  AT  123,62 
70   HCOLOR=  7:  DRAW  2  AT  127,82:  DRAW 

2  AT  153,62 

80  BC  =  2:WC  =  2:     FOR  Y  =  2  TO  5:  FOR 

X  -  2  TO  5 

90   READ  A:POCY  «  9  +  X3  -  A:  NEXT  : 

NEXT 
100  FL  =  1;  IF  TU  -  1  THEN  MS  -  "BLA 

CK'S  TURN" :  GOTO  120 
110  MS  =  "WHI TE ■ S  TURN" 
120   VTAB  21:  PRINT   TABC  15JMS:  VTAB 

(23):  PRINT   TABC  l0)jBCj  TABC 

3  0 )  ; WC ;  "  " 

125  VTAB  C22):  PRINT  "  BLACK'S  CH 
IPS      WHITE'S  CHIPS" 

127  IF  PL  -  1  THEN  AL  -  BC  +  1:  GOTO 
130 

128  AL  =  WC  +  1 

130   IF  COM  =  1  AND  TU  -  PL  THEN   GOSUB 

6  0  00:  GOTO  250 

135  X  =  4:Y  -     4:Z  =-1:  POKE   -  16368 

,  0 

140  Q  -  PEEK  C  -  163845:X1  =  X:Y1  = 

Y:  POKE   -  16368,0 

150   IF  0  =  201  AND  Y  >  0  THEN  Y  =  Y 

-  1 

160   IF  0  -  205  AND  Y  <  7  THEN  Y  =  Y 

+  1 

170   IF  Q  =  203  AND  X  <  7  THEN  X  =  X 

+  1 

180   IF  0  =  202  AND  X  >  0  THEN  X  =  X 

-  1 

1 83  I F  Q  <   >  1 97  THEN  188 

184  VTAB  C23);  PRINT  "  ARE  YOU  S 
URE  YOU  WANT  TO  QUIT?  ";:  GET  A 
S:     IF  At  -     "Y"  THEN  7000 

185  SCALE-  Z:     HCOLOR=  6:  DRAW  1  AT 

XI  *  26  +  39,  YI  «  20  +  2 

186  HOME  :  GOTO  100 

188  IF  BOCXl  +  9  *  YU  =  2  THEN  OF  = 
1:  GOTO  190 

189  OF  =  0 


190   SCALE=  Z;  HCOLOR-  6:  DRAW  1  AT 
XI  *  26  +  39, Yl*  20  +  2 

200  IF  eocxi  +  9  *  yn  <  >  o  then 

SCALE=  1;  HCOLOR=  4  +  CB0CX1  + 
9  »  YD  -  2)  *  3:  DRAW  2  AT  XI  * 
26  +  49  +  OF  +  (XI  >     4)  *  2,Y1  « 
20  +  2 
210  Z  -  Z  +  3:   IF  Z  >  16  THEN  Z  ^  1 
215   IFX<   >X10RY<:   >Y1  THEN 
POKE  768,1:  POKE  769,160:  CALL 
770 
220   SCALE=  Z:  HC0LOR=  5:  DRAW  I  AT 

X  «  26  t  39 , Y  X  20  +  2 
230   IF  0  <   >  160  THEN  140 
233   IF  BOCX  +  9  X  YJ  >  0  THEN  140 
235   IF  TU  =  1  THEN  OF  -  1 :  GOTO  240 

23  7  OF  =  0 

240   SCALE=  Z:  HCOLOR=  6:  DRAW  1  AT 

X  «  26  +  39 , Y  *  20  +  2 
250   SCALED  1:  HCOLOR=  4  +  CTU  -  1)  * 

3 
253   IF  FL  =  0  THEN  260 
255   POKE  768,2:  POKE  769,110:  CALL 

770 
260   DRAW  2  AT  X  *  26  +  49  +  OF  +  CX 

>4}*2,Y*20*2 
265   POKE  768.3:  POKE  769.125:  CALL 

770 
267  XY  ^  Y  «  9  +  X:  IF  POCXY)  =  0  THEN 

290 
270   GOSUB  4000 
280   IF  CHIPS  >  0  THEN   GOSUB  5000:B 

OCXY)  =  TU  +  1 :  GOTO  320 
290   VTAB  (233:  PRINT  "     FALSE  MOV 

E,  FORFEITURE  OF  TURN. " 

295  POKE  768,50:  POKE  769,10:  CALL 
770 

296  FOR  I  =  1  TO  500:  NEXT  I 

297  IF  FL  =  0  THEN  340 

299  POKE  768,3:  POKE  769,125:  CALL 
770 

300  HCOLOR^  6:  DRAW  2  AT  X  *  26  +  4 
9+0F+  CX  >  At     *2,Y*20+2 

310   POKE  768,2:  POKE  769,110:  CALL 

770:  GOTO  340 
320   IF  TU  -  1  THEN  BC  =  BC  +  CHIPS  + 

1 :WC  =  WC  -  CHIPS:  GOTO  333 
330  BC  =  BC  -  CHIPS:WC  =  WC  +  CHIPS  + 

1 
333   FOR  0  =  1  TO  8 

337  IF  XY  +  OFCQ)  >   -  1  THEN  POCXY 

+  OFtOn  =  1 

338  NEXT  0 

340  TU  =  CTU  -  23  *   -1+1 

350   IF  WC  -  0  OR  BC  =  0  THEN  7000 

360   IF  WC  +  BC  =  64  THEN  7000 

370   GOSUB  500 

380   IF  XY  =  0  OR  XY  =  7  OR  XY  ~    63  OR 

XY  =  70  THEN   GOSUB  6800 
400   GOTO  100 
500   FOR  1  =  0  TO  71:TAti)  =  0:  NEXT 

:  RETURN 

1000  HOME  :  VTAB  C2J:  HTA8  £14):  INVERSE 
:  PRINT  "REFLECTION":  NORMAL 

1001  VTAB  C4):  PRINT   TABC  9)"CI-J- 
K-M)  MOVES  CURSOR." 

1002  PRINT   TABC  8VPRESS  SPACE  TO 
MAKE  MOVE. " 

1003  PRINT  :  PRINT   TABC  MVTYPE  C 
E )  TO  QU I T  .  " 
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1010   VTAB  (10):  PRINT   TAB(  n}"CW) 

HITE  MOVE  F I RST " 
1020   PRINT   TAB(  in"CB)LACK  MOVE  F 

IRST" 
1030   POKE   -  16368,0 
1040   IF   PEEK  t  -  16384)  <  126  THEN 

1030 
1050   GET  A«:  IF  A«  =  "W"  THEN  TU  = 

2:  GOTO  1070 
1060   IF  At  <   >  "B"  THEN  1030 
1070   VTAB  C13)i  PRINT   TABC  lOVtN) 

ORMAL  GAME  BOARD" 
1080   PRINT   TABC  9  )  "  CD ) I FFERENT  GAM 

E  BOARD" 
1090   POKE   -  16368,0 
1100   IF   PEEK  C  -  1G384)  <  128  THEN 

1090 
1110   GET  At:  IF  At  =  "D"  THEN  DE  = 

1i  GOTO  1M0 
1  120   IF  At  <   >  "N"  THEN  1090 
1130  BOC30]  -    2:BO(40)  =  2:BOC31)  = 

3:BOC39)  =  3 
1140   VTAB  (16):  PRINT   TABC  14)"C0) 

NE  PLAYER" 
1150   PRINT   TABC  14)"CTJW0  PLAYERS" 

1160   POKE   '  16368,0 

1170   IF   PEEK  t  -  16384)  <  128  THEN 

1  170 
1180   GET  At:  IF  At  =     "T"  THEN   RETURN 
1 190   IF  A$  <   >  "0"  THEN  1160 
1200  COM  =  1:  VTAB  (19):  PRINT   TAB( 

13) "WHAT  LEVEL  t1-2)" 
1210   POKE   -  16368,0 
1220   IF   PEEK  C  -  16384)  <  128  THEN 

1210 
1230   GET  A»:LE  =   VAL  CAt):  IF  LE  < 

1  OR  LE  )  3  THEN  1230 
1240   VTAB  C21):  PRINT   TABt  9)"C0MP 

UTER  PLAYS  CBJLACK" 
1260   PRINT   TABC  9)"C0MPUTER  PLAYS 

tW)HITE" 
1260   POKE   -  16368,0 
1270   IF   PEEK  (  -  16384)  <  128  THEN 

1260 
1280   GET  At:  I F  At  =  "W"  THEN  PL  = 

2:  GOTO  1300 
1290   IF  At  <   >  "B"  THEN  1280 
1300   HOME  :  RETURN 
2000   HGR 

2010   FOR  1  =  0  TO  159 

2020   HCOLOR=  6:  HPLOT  36,1  TO  244,1 
2023   HCOLOR=  2:  HPLOT  0,1  TO  33,1 
2026   HCOLOR=  5:  HPLOT  245,1  TO  279, 

2030   NEXT  I 

2040   HCOLOR=  4 

2060   FOR  I  =  1  TO  8 

2060   HPLOT  I  «  26  +  36.0  TO  I  *  26  + 

36,  159 
2070   HPLOT  36,1  *  20  TO  244,1  «  20 
2080   NEXT  I 
2130   RETURN 
3000   VTAB  (22):  PRINT  "TYPE  (W)  FOR 

PLACING  A  WHITE  CHIP  HERE." 
3003   PRINT  "TYPE  CB)  FOR  PLACING  A 

BLACK  CHIP  HERE." 
3005   PRINT  "  HIT  THE  SPACEBAR  TO  MO 

VE  THE  CURSOR." 
3009   FOR  I  =  0  TO  7:  FOR  T  =  0  TO  7 


3010  X  =  T  «  26  +  38:Y  =  I  «  20  +  2 

3020   POKE   -  16368,0 

3030  0  =   PEEK  C  -  16384) 

3040   IF  0  =  160  OR  Q  =  194  OR  O  =  2 

IS  THEN  3080 
3050   HCOLOR=  6:  DRAW  1  AT  X,Y:Z  =  Z 

+2:  IF  Z  >  16  THEN  Z  =  1 
3060   SCALE=  Z:  HCOLOR=  5:  DRAW  1  AT 

X,Y 
3070   GOTO  3030 

3080   HCOLOR=  6:  DRAW  1  AT  X.Y 
3090   IF  0  =  215  THEN   HCOLOR=  7:0F  = 

0:WC  =WC  +  1;B0CT  +  9  «  I)  =  3 

:  GOTO  3  110 
3100   IF  0  =  194  THEN   HCOLOH^  4 : OF  - 

1 :BC  =  BC  +  1 :BOCT  +  9  »  I )  -    1 

:  GOTO  3  110 
3105   POKE  768,1:  POKE  769,160:  CALL 

770:  GOTO  3120 
3  110   SCALE=  1:  DRAW  2  AT  X  +  11  +  O 

F  +  CT  >  4)  *  2.Y 

3115  POKE  768,3:  POKE  769,125:  CALL 
770 

3116  IF  Q  =  160  THEN  3120 

3117  FOR  E  =  1  TO  8 

3118  IF    T    +    9    »     I     +    OF(E)     >     0    THEN 
POCT    +9*1+    OF(E))     =     1 

3119  NEXT 

3120  NEXT  T:  NEXT  I 
3130   HOME  :  RETURN 

4000  CHIPS  =  0:  FOR  I  =  1  TO  6:L  =  1 
:V  =  0 

4005  V  =  V  +  OFCI):  IF  XY  +  V  )  70  OR 
XY  +  V  <  0  THEN  4040 

4006  IF  BOCXY  +  V)  =  5  THEN  4040 
4010   IF  BOtXY  t  V)  =  4  -  TU  THEN  XX 

=  1 : L  =  L  +  1 :  GOTO  4005 
4020   I F  XX  =  1  AND  BOCXY  +  V)  =  TU  * 

1  THEN   GOSUB  4  100 
4040  XX  -    0:  NEXT  I 
4060   RETURN 

4100  W  =  1 :V  =  0 

4110  V  =  V  +  OF(l):TACXY  t  V)  =  TU  + 

1 
4120W=W+1:  IFWtL  THEN  4  110 
4130  CHIPS  =  CHIPS  +  W  -  1:  RETURN 
5000   FOR  I  =  0  TO  7:  FOR  T  =  0  TO  7 
6010   IF  TACT  +  I  *  9)  =  0  THEN  5080 
5020   HCOLOR^  6:  DRAW  2  AT  T  *  26  + 

49+(T>4)*2,l*20t2 
5025   POKE  768,2:  POKE  769,110:  CALL 

770 
5030   HCOLOB=  4  *■     CTU  -  1)  »  3:  DRAW 

2  AT  T  *  26  +  49  +  OF  +  (T  >  4) 
X  2,  I  *  20  +  2 

5040  BOCT  <■  I  *  9)  -  TU  +  1 

5055   POKE  768,3:  POKE  769,125:  CALL 

770 
5060   FOR  0  =  1  TO  8 
5070   IF  XY  +  OFCQ)  >  0  THEN  POCXY  + 

OFCQ))  =  1 
5075   NEXT  Q 
S080   NEXT  T:  NEXT  I 
5090   RETURN 
6000  HY  =   -  32000:OF  -     CPL  -  2)  * 

1 
6010  HI  =   -  32000:  FOR  XY  =  0  TO  70 

:  IF  POCXY)  =  0  OR  BOCXY)  >  0  THEN 
NEXT  XY :  GOTO  6203 
6030   GOSUB  4000 
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6040   IF  CHIPS  -    0  THEN   NEXT  XY :  GOTO 

6203 
6060  TT  =  WC  +  BC;QW  =  CTi  /  S)  *  CH 

IPS  +  PTCXY3  «  165  -  TT)  /  8 
6065   IF  LE  =  2  AND  CHIPS  =  Al  THEN 

QW  =  10000 
6070   IF  LE  =  2  AND  REC  =  0  THEN   GOSUB 

6400:  NEXT  XY:  GOTO  6203 
6080   IF  OW  >  HI  THEN  HI  =  QW:H1  -  X 

Y:  NEXT  :  GOTO  6203 
6100   IF  HI  =  0  THEN   NEXT  XY :  GOTO 

6203 
6  110   IF  QW  /  HI  >  .85  AND  QW  /  H I  < 

1.15  THEN  ZZ  =   INT  C  RND  C  n  « 

2):  IF  ZZ  =  I  THEN  HI  =  QW:H1  = 

XY 
6200   NEXT 
6203   IF  LE  =  2  AND  REC  -  1  THEN   RETURN 


620S 


6210 
6220 
6230 
6250 

6260 
6400 
6410 
6420 

6430 
6440 
6441 
6442 

6446 
6450 
6460 

6470 

6490 
6500 


6550 
6560 
6570 
6580 
6590 
6600 
6610 
6615 

6620 
6630 
6640 
6800 
6810 
6820 
6630 

6840 

6850 
6860 

6S70 


IF 
CHY 
FL 

XY 


CHI  =   -  32000  AND  LE  ■■ 
=   -  32000  AND  LE  =  2> 

:  0: CHI  PS  =  0 

:  HI 


n  OR 

THEN 


THEN  XY 


H2 


/  9> :X  =  XY 


0  TO  70 


THEN  BOCE) 


IF  LE  =  2 
GOSUB  500 

Y  =   INT  CXY 
9 

RETURN 
Al  =  AL:  FOR 
ACE)  =  BOCE] 

IF  TACE)  >  0 
) :A1  =  Al  +  1 

NEXT  E 
BOfXYD  =  TU  +  1 

FOR  0  =  1  TO  8 

IF  XY  +  OFCQ)  >   -  1  THEN 

Y  +  OFCQ))  =  POCXY  +  OFCOn 
NEXT  O 

NW  =  QW:REC  =  1 :Y1  =  XY 

TU  =  3  -  TU:  GOSUB  6010:REC 

:TU  =  3  -  TU:OW  =  NW  -  HI 

IF  OW  >  HY  THEN  HY  = 
1 :  GOTO  6550 
IF  HY  -  0  THEN  6550 
IF  QW  /  HY  >  .85  AND 
1.15  THEN  Z2  =   INT  C 


Y  X 


TACE 


POCX 
+  1 


-    0 


0W:H2  =  Y 


2)  :  IF  ZZ  =  1  THEN  HY 

Yl 

XY  =  Y1 

FOR  E  =  0  TO  70 
BOCE)  -  ACE) 

NEXT 

GOSUB  500 

FOR  Q  =  1  TO  8 

IF  Yl  +  OFCQ)  <  0 

IF  P0CY1  +  OFCQ)) 
Yl  +  OFCQ) )  =  1 : 
POCYI  +  OFCQ))  - 

NEXT  Q 

RETURN 

IF  XY 

IF  XY 

IF  XY 

FOR  I 
:  NEXT 

FOR  I  =  1  TO 
6  -   INT  C I  / 

RETURN 

FOR  I  =  6  TO 
6  -   INT  C  I  / 

FOR  I  -  16  TO 


QW  /  HY 
RND  C 1 ) 
=  QW:H2 


THEN  6630 

-  2  THEN  POC 

GOTO  6630 

0 


7  THEN  6660 
63  THEN  6890 
70  THEN  6920 
9  TO  13:PTC I ) 


=  15-1 


37  STEP  9:PTC  I  )  = 
9):  NEXT 


42  STEP  9: 
9):  NEXT 
12  STEP 


PTC  I  ) 


-  1  :PTC 


1)  =  I  -  19 
6880   RETURN 
6890   FOR  1  =  54  TO  59:PT{I)  =1-4 

8:  NEXT 
6900   FOR  I  =  64  TO  28  STEP   -  9:PTC 

1)  =   INT  CI  /  9)  -  1:  NEXT 
6910   RETURN 
6920   FOR  I  =  62  TO  58  STEP   -  1:PTC 

I)  =  I  -  57:  NEXT 
6930   FOR  (  =  69  TO  33  STEP   -  9:PTC 

n  =   INT  C  I  /  9)  -  1  :  NEXT 
6940   RETURN 
7000   SCALE=  1 :WI  =  3:  IF  WC  >  BC  THEN 

GO  =  WC:BL  =  4:MS  =  "WHITE" :WH  = 

1 :  GOTO  7020 
7010   IF  BC  >  WC  THEN  GC  =  BC:WI  =  2 

:WH  =  3:M»  =  "BLACK" :BL  =  6:  GOTO 

7020 
7015  Tl  =  1:GC  =  WC:WH  =  1:BL  =  6:WI 

=  0 
7020   FOR  I  =  1  TO  GC 
7030   IF  WC  >   =1  THEN   HCOLOR=  3:  DRAW 

2  AT  15, 140  -  I  *  2 
7040   IF  BC  >   =1  THEN   HCOLOR=  4:  DRAW 

2  AT  266, 140  -  I  »  2 
7045   POKE  768,2:  POKE  769.80  +  I  * 

2:  CALL  770 
7050   NEXT  1 

7060   HCOLOR=  CO:  FOR  I  =  1  TO  GC 
7070   IF  WC  >   =1  THEN   HCOLOR=  WH : 

DRAW  2  AT  15, 140  -  I  »  2 
7075   IF  BC  >   =1  THEN   HCOLOR=  BL  : 

DRAW  2  AT  266, 140  -  I  *  2 
7080   POKE  768,2:  POKE  769,80  +  I  * 

2:  CALL  770 
7090   NEXT  I 

7100   HOME  :  VTAB  C21):  IF  Tl  THEN   PRINT 
TABC  10) "THE  GAME  IS  A  TIE":  GOTO 

7  120 
7110   PRINT   TABC  12)M«"  IS  THE  WINN 

ER" 
7120   PRINT  "   WOULD  YOU  LIKE  TO  PLA 

Y  AGAIN?  CY/N)"  ; 
7130  POKE  -  16368.0 
7140   IF   PEEK  C  -  16384)  <  128  THEN 

7130 
7150   GET  A»:  IF  A*  =  "N"  THEN   TEXT 

:  HOME  :  END 
7  160   IF  At  <   >  "Y"  THEN  7  150 
7170   GOTO  5 
7200   END 

9000   FOR  1  =  1  TO  8 
9010   READ  A 
9020  OFC I )  =  A 
9030   NEXT  I 
9040   FOR  X  =  0  TO  7  1 
9050   READ  A:PTCX)  =  A 
9060   NEXT 
9070   FOR  I  =  770  TO  795:  READ  M:  POKE 

I ,M:  NEXT  1 
9080   FOR  I  =  8  TO  71  STEP  9:80(1)  = 

5:  NEXT 

9099  RETURN 

9100  DATA   -10,-9,-8,-1,1.8,9,10 
9120   DATA   16.-8,5,2,2,6,-8,16,0.-8 

.-12.-2.-2.-2.-2,-12,-8.0 
9130   DATA   5,-2,8,2,2,8.-2,5,0.2,-2 

,2.1,1 ,2,-2,2,0 
9140   DATA   2.-2.2.1.1.2,-2.2,0.5,-2 

,8, 2. 2, 8, '2, 5,0 
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9160   DATA   -8,-12,-2,-2,-2.-2,-12,- 

8,0,16,-8,5.2,2.5.-8.16,0 
9160   DATA     172,01.03,174.01,03,16 

9,04,32,168.252.  173. 48,  192,232. 

208,25  3, 136.208,239,206.0,03,20 

8,231,96 
10000  X  =  795:  IF   PEEK  C796)  =  2  THEN 

RETURN 
10010   READ  A:  IF  A  =   -  1  THEN   RETURN 
10020  X  =  X  +  1:  POKE  X,A 
10030   GOTO  10010 
10040   DATA   2.0,6.0,9,0 
10060   DATA   46.60.0 

10055   DATA   7.63,63,19.45,45,45,45 
10060   DATA   45,19,63,63,63.63.63,17 

,27,45,46,45,45,45,45,45, 19 
10070   DATA   63.63,63,63,63,63,63 
10080   DATA   19,45,45,45,45.45,45,45 

,45,45. 19,63.63.63 
10090   DATA   63,63,63,63,63.63.21.45 

,45,45,45.45,45.45,45 
10100   DATA    45,19,63,63,63,63,63,6 

3,63,63 
10110   DATA   63.17,13.45,45,45,45,45 

,45,45,45 
10120   DATA   19,31,63,63.63,63.63.63 

,63 
10130   DATA   10,45,45,45,45.45,45.45 

,  19 
10140   DATA   31,63,63,63,63,63,10,45 

,45,45,45,45,19 
10150   DATA   31,63,63.63 

10999  DATA   0,-1 

11000  DATA   1,1,1,1,1,0,0,1.1,0.0,1 
.1.1,1,1 


^^    FOR  COMMOQORE  64 


COMPLETELY  AUTOMATIC 
DISK  BACKUP-COPY  SYSTEM 

•  3  MIN.  Copier!  VUrites  ALL  errors  whife  copying! 

•  State  of  the  "ARTS"  Copier  UNLOCKS  your  disics 

•  FuifyALTTOMATfCJust  load  &  swap  disks 

•  Copies  Hal^trac(cs,  Hidden  fD's,  DOS  mismatch 

IVWS  FOR  ITSELF  THE  FIRST  TIIWE  YOU  USE  IT! 
HASTEST  &  IWOST  ADVANCED  COPIER  YOU  CAN  BUY! 


805-687-1541  Ext.  94 

Technical  Une  aOS-682-4000  Ext.  55 


"  $49.95 

ENTIRE  SYSTEM 


3463  State  Street  *  Suite  154IF  *  Santa  Barbara  *  CA  93105 


"STILL  #1  FOR  THE  COMMODORE  64™  " 

We've  totally  improved  THE  CLONE  MACHINE"  to  bring  you  the  finest  back-up  &  utility  program  available 
for  your  system.  Back-up  all  types  of  files  including  relative  files,  display  &  edit  track/blocks  in  Hex  or  ASCII, 
alter  directory,  plus  new  SUPER  CLONE"  that  provides  one  of  the  fastest  copies  known  to  date.  Our  SUPER 
UNGUARD  which  replaces  the  standard  Unguard,  allows  you  to  easily  do  errors  20,  21 ,  22.  23,  27,  and  29 
without  any  disassembly  of  your  drive  (like  some  competitors'  products  suggest)  and  it  works  much  more 
efficiently  and  faster  than  the  now  obsolete  Unguard.  We've  added  some  new  tricks  which  we  didn't  even 
know  were  possible,  to  allow  you  to  back  up  what  was  formerly  considered  uncopyable  by  anaHMfe  Don't 
worry  about  your  old  obsolete  Clone  Machine  because  as  long  as  you  have  registered  youi^roi^&d  with 
us,  the  new  version  is  available  for  only  $10  plus  shipping  and  handling. 

STILL  ONLY $49.95  ^  ^^m 

Check  out  these  other  fine  Utility  products 

UR  TESTER™  —  A  product  that  can  test  your  complete  Commodore™  system  (in-  ^■ 

eluding  memory.  Joysticks  and  ports,  1541  drive  load  and  save,  SID  chip,  printer,  ^ 

screen  and  color  display,  recorder,  plus  more).  A  necessary  addition  to  your  software 
library  that  adds  the  assurance  of  a  correctly  operating  system.  —  ONLY  $29.95 
SCREEN  DUMPER  64^"  —  How  would  you  like  to  print  what's  on  the  screen  (Including 
hi-res  graphics,  text,  multicolor  sprites,  and  even  what  you  have  drawn  with  your 
K0ALA_PAD')7  Well  this  utility  will  easily  transfer  what's  on  the  screen  to  your  Com- 
modore printer  or  other  type  matrix  printer*  by  simply  pressing  the  proper  key 
sequence.  Best  of  all,  this  program  was  designed  to  reside  in  a  hidden  area  that  will  ^ 

not  steal  memory  Irom  most  programs  allowing  Screen  Dumper  64  to  be  loaded  along  ^ 

with  many  of  the  popular  graphic  software  and  games.  That  means  it's  easy  to  print 
out  your  favorite  screens,  business  graphics,  and/or  text  while  your  program  is  up  and  ^ 

running.  -  A  BARGAIN  AT  ONLY  $29.95  '^tjj  s'uiZt  ^°^^ 

■Slandard  matrix  prinlers  require  an  intelligent  graphics  interlace  such  as  the  Micro-World  MW-350.  Tymac  Conneclinn.  or  olhera.  P**^ 

FANTASTIC  FILER™  —  A  thorough  data  base  program  thai  holds  an  average  of  1000  records  per  disk.  Fast  access  time  with 
full  menu  driven  subsections.  A  virtual  steal  at  only  $29.95 


Available  from 


201-838-9027 


DISTRIBUTING.  INC. 
1342B  Route  23 
Butler,  New  Jersey  07405 


Dealer  &  Distributors 
Inquiries  Invited 


Spiders 
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Joe  Rocke 


A  furiously  fast  and  frenzied  game,  "Spiders"  will 
keep  your  fire-button  finger  in  top  physical  con- 
dition. It  takes  sharp  reflexes  and  lots  of  stamina  to 
resist  the  waves  of  alien  spiders  bent  on  attacking 
your  solar  system.  Originally  written  for  the  un- 
expanded  VIC-20,  Spiders  has  been  adapted  for  the 
Commodore  64  with  joystick;  Apple;  IBM  PC  with 
128K,  color/graphics  adapter,  game  port  adapter, 
joystick,  and  Advanced  BASIC  (BASICA);  and  PCjr 
with  128K,  joystick,  and  Cartridge  BASIC. 


The  Arachnid  Empire  is  invading,  and  it's  up  to 
you  to  stop  them.  These  venomous  spiders  have 
left  their  home  web-v^forld  to  seek  fresh  prey, 
and  are  attracted  to  the  blue  sphere  of  Earth. 

As  you  sip  coffee  in  your  comfy  chair,  you're 
suddenly  interrupted  by  screaming  klaxons  and 
flashing  lights  which  alert  you  that  a  large 
Arachnid  armada  is  speeding  toward  Earth.  It's 
too  late  to  send  up  manned  fighters,  so  you  ac- 
tivate the  planetary  defense  system — radio- 
controlled  robot  fighters.  No  longer  comfortable, 
you  poise  before  your  video  screen,  thumb  on 
the  launcher  button,  awaiting  the  onslaught. 

Your  video  screen  shows  the  spider  forma- 


tion. Three  rows  of  fighting  spiders  jockey  for 
position,  hoping  to  receive  the  signal  that  will 
dispatch  them  toward  glorious  conquest.  The 
whole  armada  sways  back  and  forth  hypnoti- 
cally. Individual  fighters  get  the  signal  and  ca- 
reen away,  dropping  missiles.  You  must  position 
your  robot  fighter  beneath  each  spider,  then 
squeeze  off  a  shot.  Down  they  come,  firing  mis- 
siles as  they  whirl  toward  seeming  victory.  If  you 
miss,  the  spider  will  rejoin  its  comrades.  Their 
orders  are  to  eliminate  the  planetary  defense  sys- 
tem (you),  then  attack  en  masse. 

Two  Arachnidan  generals  radio  orders  from 
their  safe  positions  at  the  top  of  the  formations, 
A  lieutenant  waits  beneath  each  general.  The 
generals  and  lieutenants  won't  attack  until 
you've  eliminated  all  the  fighters,  but  then  will 
fight  with  surprising  speed  and  fury.  Until 
you've  destroyed  the  fighters,  these  officers  are 
impervious  to  your  attack. 

You  get  10  points  for  shooting  a  fighter  in 
formation,  and  100  points  for  an  attacking  spider. 
You  have  three  robot  ships  available,  one  at  a 
time.  You  lose  a  ship  when  a  spider  hits  it  with  a 
missile  or  crashes  into  it.  When  (not  if)  you  lose 
a  ship,  the  invaders  victoriously  swarm  to  the 
ground. 
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RAID  ON  BUNGELING  BAY™ 

When  you  shopped  for  a  computer,  you  wanted  one  with  a  lot  of  intelli- 
gence. This  game  may  lead  you  to  regret  that  choice,  as  your  friendly  little 
computer  becomes  the  brains  behind  the  most  fantastic  enemy  you  will  ever 
face:  The  War  Machine. 

A  monstrous  artificial  intelligence  directs  an  endless  army  of  self- 
replicating  robot  weapons  and  a  complex  of  factories  hidden  on  six  heavily 
defended  islands.  Even  as  you  strike  at  one  island,  robots  beyond  your  field  of 
vision  continue  to  multiply ..  .to  repair  the  damage  you've  done. .  .to  attack 
and  destroy. 

Before  all  of  Humankind  is  crushed  beneath  the  Bungeling  Empire's  iron 
heel,  one  faint  hope  remains:  you  in  your  helicraft. 


THE  CASTLES  OF  DOCTOR  CREEP™ 

Ever  dream  that  you  were  locked  in  a  haunted  castle,  wandering  blindly 
through  darkened  corridors,  never  knowing  what  ghastly  demons  await  you? 
Then  you'll  feel  right  at  home  in  The  Casttes  of  Doctor  Creep. 

It's  a  maddening  maze  of  13  separate  castles,  more  than  200  rooms  in  all. 
Sinister  surprises  await  you  behind  every  door:  mummies  and  monsters, 
forcefields  and  death  rays,  trap  doors  and  dead— uery  dead— ends.  Remember 
where  you've  been  and  watch  where  you're  going . . .  there's  got  to  be  a  way 
out  somewherel 

Better  hurry,  or  you'll  wind  up  playing  a  rather  unpleasant  role  in  one  of 
Doctor  Creep's  experiments. 


SPELUNKER" 

Who  knows  what  fabulous  treasures— and  unspeakable  dangers— await 
you  in  the  world's  deepest  cave?  This  is  one  game  you  can  really  get  into. . . 
and  into...  and  into. 

Wander  through  miles  of  uncharted  passageways,  swinging  on  ropes  and 
ladders,  tumbling  over  subterranean  falls  and  plunging  to  the  very  depths  of 
the  earth  on  an  abandoned  mine  railroad.  Deadly  steam  vents  and  boiling  lava 
pits  threaten  you  at  every  turn.  Chattering  bats  and  the  Spirits  of  dead 
Spelunkers  beg  you  to  join  them,  permanently. 

Let's  face  it:  you're  in  deep,  deep  trouble. 


WHISTLER'S  BROTHER™ 

You're  the  star  of  a  full-fledged  arcade  adventure— and  the  big  question 
is  whether  it'll  turn  out  to  be  a  comedy  or  a  tragedy.  That's  because  your  co-star 
and  beloved  brother.  Archaeologist  Fenton  Q,  Fogbank,  is  rather  absent- 
minded  and  extremely  accident-prone. 

As  you  search  for  priceless  treasures  in  steaming  tropical  jungles,  ancient 
cliff  villages,  musty  old  tombs  and  glittering  crystal  caverns,  you  control  both 
your  character  and  your  brother.  The  only  way  to  keep  him  on  track  and  out 
of  trouble  is  to  whistle  and  pray  that  he  follows  you  to  safety. 

Poison  arrows,  runaway  boulders,  fearsome  frogs  and  mysterious 
mummies  are  only  a  few  of  the  hazards  that'll  make  you  wish  you  weren't  your 
brother's  keeper. 


STEALTH™ 

You're  all  alone  on  a  strange  and  forbidding  planet.  On  the  distant  horizon, 
looming  thousands  of  meters  above  the  blasted  landscape,  lies  your  destina- 
tion: The  Dark  Tower,  home  of  the  mysterious  Council  of  Nine,  cruel  overlords 
of  a  conquered  world. 

You  must  maneuver  your  Stealth  Starfighter  through  an  unending  assault 
by  the  Council's  automated  arsenal— jets  and  heat-seeking  missiles,  photon 
tanks  and  anti-aircraft  batteries,  vaporizing  volcanoes  and  deadly  energy  fields. 
Outgunned  and  outmanned,  you  must  press  ever  onward,  with  only  your 
stealth  to  rely  on. 

You  must  reach  the  Tower.  You  must  destroy  it.  There's  no  turning  back. 


AU  titles  availtibtc  on  Contjnodore64.  Championship  Lode  Runner  a/so  availabie  on  Apple  11  +  ,  lie,  lie.  Whistler's  Brother.  Spelunkerond  Stcslih  also  avaitabh  for  Atari 
f-ionie  Cort\piiter$,  Commodore  64  is  a  trntiemark  ofCorntttaciore  Electronics,  LttJ.  Apple  is  a  trudemark  of  Apple  Comfiutcr,  Inc.  Atari  is  r  tradpmcirk  of  Atnrl  Corporation. 


NO 
MERCY 

FOR  COMMODORE 


CHAMPIONSHIP  LODE  RUNNER™ 

It  has  come  to  our  attention  that  some  of  you 
out  there  think  you're  pretty  good  at  Lode 
Runner,  1983's  best  computer  game.  For  those 
foolhardy  few,  we  offer  a  challenge  of  a  higher 
order;  Championship  Lode  Runner. 

With  fifty  fiendish  Treasury  Chambers: 
more  intricate,  more  elaborate,  more  insidious 
than  anything  you've  seen  before.  You'll  need 
lots  of  skill,  lots  of  smarts,  and  every  ounce 
of  your  lode-running  experience  to  have  any 
hope  at  all  of  survival. 

And  if  you  haven't  yet  paid  your  dues 
on  the  original  Lode  Runner,  don't  even  think 
of  attempting  this  championship  round. 


Brrjderbund 


For  more  inforxmiliijii  •iboiH  Br^rfcrJiiiii.i  .iti.i  ^^ur  inoiiiicis,  write  to  lis  at:  J7  Pniil  Drive,  San  Rafant,  Califortiki  9i903  or  call  (415)  479-1170.  ©  1984  Br^rierbunrf  SoftUMre,  Inc. 


"Spiders,"  VIC-20  version. 


"Spiders,"  Commodore  64  version. 


The  bonus  round  begins  once  you've  elimi- 
nated all  the  fighters.  Two  at  a  time,  the  lieuten- 
ants and  then  the  generals  launch  their  attack. 
The  bonus  round  scores  ten  times  as  much  as 
normal  play.  Shooting  an  officer  in  formation 
gets  you  100  points,  and  hitting  an  officer  in 
flight  is  worth  1000  points.  The  bonus  round 
ends  when  your  ship  is  hit  or  when  you've  fin- 
ished off  the  officers.  You  don't  lose  your  ship  if 
hit  during  the  bonus  round.  After  the  round,  a 
new  (more  difficult)  formation  appears. 

VIC-20  Spiders 

The  VIC,  64,  and  Apple  versions  of  "Spiders" 
each  consist  of  two  programs,  one  written  in 
BASIC,  the  other  in  machine  language. 

Program  1  is  the  BASIC  portion  of  Spiders 
for  the  unexpanded  VIC-20.  Program  2  must  be 
typed  in  with  "Tiny  MLX,"  the  machine  lan- 
guage editor  for  the  unexpanded  VIC  found  else- 


where in  this  issue.  Before  typing  in  Program  2, 
make  these  modifications  to  the  Tiny  MLX 
program: 

100  POKE55,0!POKE56,25:CLR  : rem  8 

210  S=6405:E=7676  t rem  136 

After  you  have  typed  in  and  saved  both  pro- 
grams, follow  these  steps  to  load  and  run  Spiders 
on  the  unexpanded  VIC: 

1.  Load  the  BASIC  program  (LOAD 
"filename", 8  for  disk  or  LOAD  "filename"  for 
tape). 

2.  Load  the  machine  language  program 
(LOAD  "filename" ,%, I  for  disk  or  LOAD 
"filename", 1,1  for  tape). 

3.  Plug  in  a  joystick  and  enter  RUN. 

Commodore  64  Spiders 

The  64  version  is  entered  much  like  the  VIC  ver- 
sion. Enter  the  BASIC  portion  (Program  3)  and 


"Spiders,"  Apple  version. 
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"Spiders,"  IBM  PC/PCjr  version. 


^^. . .  facts  attest  to  its 


EXCELLENCE] " 
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"So  for  as  we  arc  coiicenwd, 

Paper  Clip  is  the  top  word  processor 

rtniiiiii}i  on  a  iiiiao  computer." 

-Home  Applications  For  The  C-64 


FAMILY  COMPUTING 

"Paper  Clip  is  one  of  the  easiest 
of  the  professional  word  processors  to  use, 
with  a  sensible  manual  and  plenty  of  aids  for  the  accident-prone. " 
I     —Computing  Now 
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rROM  CLAY  TABLETS,  THROUGH  PARCHMENT,  6uri „^  .„ ,,^ 

SEARCHED  FOR  THE  ULTIMATE  METHOD  TO  STORE,  SORT  AND  PRINT-THE  WRITTEN 

WORD.  NOW,  BATTERIES  INCLUDED  PROVIDES  THAT  MET!  lOD.  THE  PAPER  CLIP  FAMILY. 

AN  OUTSTANDING  WORD  PROCESSOR  AND  SPELLING  CORRECTION  SYi  I'EM  FOR  ALL 

COMMODORE  COMPUTERS  -  AND  COMING  SOON  FOR  APPLE  ANi:)  ATARI. 


186  Oueen  St.  Wtesr 
Tbronto,  Ontario, 
Msv  IZT  Canada 
(416)5961405 


"The  Energized  Software  Company! 

WRITE  FOR  A  FULL  COLOR  BROCHURE 


17375  Sky  Park  North, 
Suite  P,  Irvine,  California 

USA  92714 


GISTEHED  THMEMARKS  BESPECTIUELy  Of  AT»B1.  INC,  APPLE  MMWUTERS.  IW.  AND  COMUODOHE  BUSINESS  MACH  WES.  I W 


save  it  to  tape  or  disk.  Then  use  the  64  MLX  ma- 
chine language  editor  to  enter  Program  4.  Use  a 
starting  address  of  7911  and  an  ending  address 
of  9182.  To  load  and  run  Spiders  on  the  64,  fol- 
low these  steps: 

1.  Load  the  machine  language  program 
(LOAD  "filename",^,!  for  disk  or  LOAD 
"filename" ,1,1  for  tape), 

2.  Enter  NEW. 

3.  Load  the  BASIC  program  (LOAD 
"-filename" ,%  for  disk  or  LOAD  "filename"  for 
tape). 

4.  Plug  a  joystick  into  port  2,  enter  RUN. 

Apple  Spiders 

The  Apple  version  wrorks  on  the  Apple  II  Plus, 
Apple  lie,  or  Apple  lie  with  DOS  3.3.  The  key- 
board is  used  instead  of  the  joystick.  Press  the 
space  bar  to  fire  shots  and  the  left-  and  right- 
arrow  keys  to  position  your  ship. 

Type  in  the  BASIC  portion  (Program  5)  and 
save  it  to  disk.  Enter  the  machine  language  por- 
tion (Program  6)  with  the  Apple's  machine  lan- 
guage monitor.  Follow  these  steps: 

1.  From  BASIC,  enter  CALL  -151.  You'll 
see  the  asterisk  (*)  prompt  of  the  monitor  instead 
of  the  bracket  (])  used  by  Applesoft. 

2.  To  enter  each  line,  type  in  the  address  of 
the  line  (the  four-digit  number),  then  a  colon  (:). 
Use  this  colon  in  place  of  the  hyphens  shown  in 
the  listing.  Next,  enter  the  eight  two-digit  num- 
bers, separating  each  with  a  space.  Press  RE- 
TURN at  the  end  of  the  line,  then  enter  the 
address  of  the  next  line,  and  so  on. 

3.  After  you've  entered  the  listing,  press 
CTRL-C,  then  RETURN  to  exit  to  BASIC. 

4.  To  save  the  machine  language  to  disk,  en- 
ter this  command,  using  the  exact  filename  given 
here: 

BSAVE  "SPIDER  2",A$9000,L$4C6 

5.  To  play  Spiders,  simply  run  the  BASIC 
program.  It  will  automatically  BLOAD  the  ma- 
chine language  portion  as  long  as  the  disk  with 
"SPIDER  2"  is  in  the  drive. 


PC/PCjr  Spiders 

Due  to  programming  considerations,  the  IBM 
PC/PCjr  version  of  Spiders  plays  differently  than 
the  VIC,  64,  and  Apple  versions. 

Despite  gallant  efforts,  the  VIC,  64,  and 
Apple  players  have  let  some  of  the  invading  spi- 
ders escape.  Now  the  spiders  are  heading  for  the 
final  battle,  which  takes  place  on  your  IBM.  As 
mankind's  last  hope,  you  must  thwart  the  ruth- 
less aims  of  the  Arachnid  Empire.  The  evil  Em- 
pire sends  wave  after  wave  of  Spider  ships  with 
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only  one  purpose  in  mind — get  past  your  de- 
fenses and  conquer.  As  the  lone  defender,  you 
must  not  let  these  ships  escape.  Line  up  your 
craft  beneath  the  oncoming  horde  and  press  the 
fire  button  on  your  joystick  to  send  a  pulse  of 
energy  flashing  skyward.  The  alien  ships  will  not 
fire,  nor  will  they  attempt  to  dodge  your  shots. 
They  depend  on  their  strength  in  numbers  to  de- 
feat you.  The  dreaded  arachnids  do  not  fear 
death  and  will  happily  fall  upon  you,  detonating 
both  of  you  in  a  flash. 

You  get  more  points  for  shooting  the  aliens 
when  they're  closer  to  your  ship.  Therefore, 
shooting  a  spider  can  be  worth  anything  from  10 
points  to  200  points.  After  all  the  spiders  have 
either  fallen  or  been  destroyed,  you  get  a  10,000- 
point  bonus,  but  watch  out — you  lose  1000  points 
for  every  spider  you  let  escape.  If  your  score  falls 
to  zero,  you  lose  one  of  your  three  ships,  as  if 
you  had  been  hit  by  a  falling  spider. 


Program  1 :  VIC-20  spiders  (basic  Portion) 

Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs" 
before  entering  these  listings. 

1  POKE45 , 88 : POKE46 , 24 : POKE55 , 5 : P0KE56 , 25  t 
CLR:SYS7651  : rem  140 

2  DEF  FNR(X)=INT{6*RND(l)+2) :R$="{RVS} 
{22  SPACES) ":H$="000000"        : rem  182 

3  GOSUB12  :rem  22 

4  RESTORE:FORI=0TO6 :READA:P0KEI+6412,A:NE 
XT:G0SUB23 :GOSUB36:GOSUB27      : rem  148 

5  SyS6431tIFPEEK(6423)=0THENGOSUB28 

: rem  150 

6  IFPEEK(6422)THEN8  ; rem  112 

7  G0T05  :rem  165 

8  POKE6422,0tL=L+l  ; rem  252 

9  FORI=0TO6:POKE1+6412,1:NEXT:GOSUB52:FOR 
I=1TO50:SYS6437:NEXT  : rem  182 

10  G0SUB51 :IFL=4THENGOSUB54:GOT03:rem  139 

11  W=W-1:G0T04  : rem  82 

12  P0KE36869,242:PRINT"{CLR} {3  DOWNIIBLK} 
{7  SPACES} {RVS} SPIDERS {2  DOWN}" 

: rem  149 

13  PRINT" {DOWN} {3  SPACES } {rvs} POINTS : 
{down}" :PRINT"{3  SPACES } FORMATION  =  10 
{ DOWN } " : PRINT " [ 3  SPACES } ATTACKER 

{2  SPACES)=  100{DOWN}"         : rem  162 

14  PRINT" {3  SPACES} PUSH  {RED) FIRE  BUTTON" 
: PRINT" {4  SPACEST{BLK) {down] [2  SPACES) 
TO  START"  srem  241 

15  I FH? <>" 000000 "THENPRINT"{ DOWN) 

{3  SPACES }HIGH: {2  SPACES )"H?;  : rem  209 

16  D=250 :B=102 : S=36879 :T=7680 : C=38400 :A=0 
:SS="000000"  :rem  57 

17  POKES, D:F=FNR(0) : POKET+A, B :POKET+22*22 
+A, B : POKET+22  * A, B : POKET+2 1 +2  2  *A, B 

: rem  161 

18  POKEC+A,P!POKEC+22*22+A,FjPOKEC+22*A,F 
:POKEC+21+2  2*A,F  s rem  30 

19  IF(PEEK(37137)AND32)=0THEN22   ; rem  253 

20  A=A+1:IFA<22THEN17  trem  190 

21  A=0:D=D+1+5*(D=255) :B=B+3+6* CB=105 ) :G0 
T017  :rem  137 

22  W=l!L=l: RETURN  ;rem  55 


The  Soviets  launch  a  nuclear  strike  against  major  cities 
in  the  United  States  and  Canada.   Our  only  hope  is  our 
space  station  equipped  with  stealth  bombers,  which 
can  fly  undetected  in  Soviet  airspace.  As  squadron 
leader,  you  must  first  knock  out  the  Soviet  Launch 
sites  and  then  proceed  into  the  city  of  Moscow.  Armed 
with  only  the  weapons  you  can  carry,  you  command  an 
assauh  on  the  Soviet  Defense  center  and  destroy  it  to 
stop  the  attack.  Top  Multiscreen  action! 


Top  MutttacTvm  Action  [ncladcd  tn  Raid  Over  Moscow 


'Joystick  Controlled  •  Suggested  Retail  Price  $39.95 
Disk:  Comodore  64  (Available  soon  on  Atari) 


\rcade  Game 
iy  Bruce  Carver 

General  Quarters!   Battle  Stations! 

^s  chief  commander  of  land  and  sea  forces  in  the 
Pacific,  your  mission  is  to  obtain  a  quick  naval  victory 
and  invade  enemy  territory  with  your  land  forces. 
Beach-Head  is  a  100%  machine  language  game  and 
iffers  multiscreen  action  with  high  resolution,  three 
dimensional  graphics. 


Top  MuhUcrccn  Action  Incladcd  In  Bcacb-Head 


Joystick  Controlled  'Suggested  Retail  Price  $34.95 
Disk:   Commodore  64,  Atari  48K 


Available  for:  Commodore  64  *  Atari  4 


N«ttral  Zona 


Mnat«T  Compos 


925  Eul  900  South  SLC.  Utah  84105  1X01)  532-1 134 


Tils  Scrolls  of  AbsdoQ 


SpsU  Now 


23  P0KE36879 , 110 :POKE36878 , 15 : PRINT " {CLR} 
"sF0RI=lT02: PRINT" {YEL}"R$; : NEXT: PRINT 
■'{CYN}"R$r  !rem  231 

24  PRINT" { PUR} "R$; jF0RI=lT02 tPRINT" [GRN} " 
R?; !NEXT:FORI=lT014;PRINT" {YEL}"R$; sNE 
XT  : rem  55 

25  PRINT "{WHT}"R$! PRINT"  {RVS} ROBOT 

{2  SPACES) "S$" {3  SPACESlWEB  "f:P0KE818 
5,32  :rem  250 

26  R=PEEK{6424) :POKE8120+R,0tPOKE8121+R,l 
•RETURN  :rem  115 

27  FORJ=lTO4:FORI=0TO50sPOKE36874, 205+1 :N 
EXT:NEXT:POKE6421,0:RETURN       : rem  8 

28  GOSUB51:GOSUB52iBS=VAL(S$)      : rem  40 

29  FORI=1TO300:NEXT:SYS6453 :IFPEEK{6423 )= 
0THEN33  :rem  211 

30  SYS6527:IFPEEK( 6422 )THENPOKE6422,0: FOR 
I=1TO300!NEXT:GOTO33  s rem  43 

31  IFPEEK(6423 )THEN30  s rem  202 

32  GOT029  :rera  9 

33  GOSUB52:GOSUB51:BS=(VAL(S$)-BS)*9:S$=S 
TR$CbS+VAL(S$))  :rem  97 

34  S$=LEFT5( "000000 ",7-LEN(S$))+RIGHT$(S$ 
,LEN(S5)-1)  srem  28 

35  F0RI=1T06!P0KEI+8171,ASC(MID$(S$,I,1) ) 
+128:NEXT:GOSUB26  : rem  218 

36  GOSUB52: PRINT "{HOME} { DOWN} { YEL} "R$" 
{CYN}"R$  :rem  236 

37  ONWGOSUB39 , 42 , 45 : IFW>3THENGOSUB48 

:rem  29 

38  POKE36869, 255 ! POKE8184, W+176 :POKE8170, 
L+176:W=W+1: RETURN  : rem  17 

39  PRINT" {HOME) (DOWN} £3  RIGHT) { YEL }G 

{10  RIGHT}G{9  RIGHT) {CYN)HH{ 10  RIGHT}H 
H"  : rem  236 

40  PRINT" £ UP} {6  RIGHT) {PUR} DDDDDD{GRN} 
{14  RIGHT }DDDDDDDDDD{ 10  RIGHT )DDDDDDDD 
DDDDDD"  :rem  222 

41  RETURN  :rem  69 

42  PRINT"  {HOME}  (EX>WN}  {3    RIGHT}  {YEL}G 

{11    RIGHT}g{8    RIGHT ) { CYN ) HHH { 9    RIGHT}H 
HH"  :rem   89 

43  PRINT" {UP} {4    RIGHT){PUR)DDD{5    RIGHT }DD 

d{grn}{10  right}ddddd{3  right }DDDDD 
{ 8  right ) ddddddd { right } ddddddd" 

:rem  254 

44  RETURN  : rem  7  2 

45  PRINT" {HOME} {DOWN} {3  RIGHT} { YEL )G 

{12  RIGHT}G{7  RIGHT} {CYN} HHH {10  RIGHT} 
HHH"  srem  121 

46  PRINT" {UP} {5  RIGHT) {pur} DDDDDDDDDD 
{GRN}{11  RIGHT}DDDDDDDDDDDD{9  RIGHT }DD 
DDDDDDDDDDDD"  : rem  235 

47  RETURN  :rem  75 

48  PRINT"{HOME){DOWN}{3  RIGHT) {YEL}GG 
{10  RIGHT}GG{7  RIGHT) { CYN }HHHH 

{2  RIGHT}DDDD{2  right JHHHH"    srem  194 

49  PRINT" {up} {6  RIGHT }{ PUR) DDDDDDDD{GRN} 
{12  RIGHT) DDDDDDDDDDDD {9  RIGHT) DDDDDDD 
DDDDDDD"  : rem  160 

50  RETURN  : rem  69 

51  S$="" jFORI=0TO5:S$=S$+CHR$(PEEK(8172+I 
)-128) :NEXT;RETURN  i rem  6 

52  IPPEEK(255)THENP0KEPEEK(254)+256*PEEK( 
255),160:POKE255,0  : rem  159 

53  RETURN  : rem  72 

54  G0SUB52 i IFVAL ( S $ ) >VAL ( H$ ) THENH$  =  S$ 

: rem  241 

55  PRINT" {HOME) {RVS) {3  SPACES}PLAY  AGAIN? 

Y<N"sFORI=0TO2:POKE6419+I,0:NEXT 

I  rem  74 


56  IFPEEK(6419)THENPOKE7696,iaa:POKE6419, 
0  :rem  228 

57  IFPEEK(6420)THENPOKE7696, 190:POKE6420, 
0  :rem  206 

58  IFPEEK{6421)=0THEN56  srem  70 

59  IFPEEK(7696)=190THENSYS65234    :rem  88 

60  RETURN  srem  70 

61  DATA1,1,16,4,30,20,60  ; rem  177 


Program  2:  VIC-20  Splder$  (ML  Portion, 
Enter  Witti  Tiny  MIX) 


1,000,000,005 
1,000,000,011 

1,000,000,017 

,022,023,089 
1,028,032,095 
1,025,032,135 
;, 028, 032, 142 
1,027,096,033 
■,022,176,100 
1,201,008,050 
1,157,044,124 
!, 048,014,037 

,008,208,245 
',044,030,220 
1,232,224,182 
(,022,030,051 
i, 169, 005, 167 
1,022,202,190 
;, 030, 201, 103 
1,003,157,141 
:, 028, 169, 222 
1,032,214,206 
',032,230,075 
1,096,173,079 

,096,173,181 
1,025,173,032 
1,173,044,158 
5,059,160,217 
1,132,250,115 

,132,253,113 
1,252,230,171 
.,132,208,119 
.,030,201,237 
f, 131,132,251 
(,160,030,145 
.,032,241,232 
!, 250, 165,029 
1,169,001,174 
1,141,025,230 
1,177,250,179 
1,088,201,123 

,009,176,199 

,161,144,248 
1,208,016,019 

,006,176,153 
.,013,144,030 
1,138,201,027 
1,250,224,158 
1,025,025,072 
1,208,002,136 
',252,201,165 
1,208,016,018 
1,004,160,144 
1,022,104,074 
1,160,000,191 
',252,201,178 

,009,144,078 


6405 

:000 

,000 

,000 

,000, 

6411 

:000 

,000 

,000 

,000, 

6417 

:000 

,000 

,000 

,000, 

6423 

:000 

,000 

,000 

,021, 

6429 

S000 

,000 

,032 

,230, 

6435 

S093 

,026 

,032 

,148, 

6441 

:166 

,027 

,032 

,072, 

6447 

:214 

,026 

,032 

,103, 

6453 

:162 

,255 

,232 

,224, 

6459 

:031 

,189 

,044 

,030, 

6465 

s208 

,244 

,169 

,005, 

6471 

S030 

,162 

,022 

,202, 

6477 

:189 

,044 

,030 

201, 

6483 

!246 

,169 

,003 

157, 

6489 

:208 

,036 

162 

255, 

6495 

:022 

,176 

,029 

189, 

6501 

:201 

,007 

208 

244, 

6507 

:157 

,022 

,030 

162, 

6513 

:048 

,012 

189 

022, 

6519 

:007 

,208 

246 

169, 

6525 

:022 

030 

032 

072, 

6531 

!l60 

141 

010 

030, 

6537 

S026 

032 

103 

027, 

6543 

:028 

032 

093 

026, 

6549 

:009 

025 

240 

001, 

6555 

5016 

025 

141 

009, 

6561 

S025 

025 

208 

034, 

6567 

:030, 

201, 

160, 

208, 

6573 

:000, 

132, 

252, 

200, 

6579 

:160, 

030, 

132, 

251, 

6585 

;032, 

241, 

025, 

230, 

6591 

s250, 

165, 

252, 

201, 

6597 

:243, 

096, 

173, 

065, 

6603 

J 160, 

208, 

025, 

160, 

6609 

:252 

136, 

132, 

250, 

6615 

sl32 

253, 

132, 

251, 

6621 

«025, 

198, 

252 

198, 

6627 

S252, 

208, 

245 

096, 

6633 

S056, 

237, 

025 

025, 

6639 

:025, 

096, 

160, 

000, 

6645 

;170, 

201, 

002, 

240, 

6651 

:006, 

240, 

084, 

201, 

6657 

:080, 

177, 

252, 

201, 

6663 

S001, 

096, 

201, 

002, 

6669 

:132, 

255, 

138, 

201, 

6675 

S057, 

169, 

255, 

141, 

6681 

tl69, 

006, 

208, 

048, 

6687 

S004, 

208, 

043, 

166, 

6693 

:110 

176, 

037, 

174, 

6699 

:208, 

004, 

160, 

023, 

6705 

:160 

022, 

072 

177, 

6711 

!l60, 

240, 

003, 

104, 

6717 

sl73 

025 

025 

208, 

6723 

S023 

208 

002 

160, 

6729 

:145 

252, 

169 

160, 

6735 

1 145 

252, 

096, 

177, 

6741 

:003, 

144, 

004 

201, 
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6747  : 239, 096, 173, 006, 025, 240, 102 

6753  1001,096,173,013,025,141,034 

6759  ; 006, 025, 165, 255, 208, 001, 251 

6765  : 096 , 032 , 050, 027 , 160 , 000 , 218 

6771  : 177, 254, 201, 002, 208, 004, 19 3 

6777  :  169, 160, 145, 254, 056, 165,046 

6783  :  254, 233, 022, 133, 254, 165, 164 

6789  1255,23  3,000,13  3,255,201,186 

6795  1031,240,000,177,254,201,018 

6801  : 006, 144, 009, 201, 160, 208, 105 

6807  : 054, 169, 002, 145, 254, 096, 103 

6813  !  201, 004, 208, 016, 165, 25 5, 238 

6819  ! 201, 031, 240, 010, 165, 254, 040 

6825  : 201 , 132 , 176 , 004 , 162 , 005 , 081 

6831  : 208, 002, 162, 004, 254, 23 5, 016 

6837  1031,189,23  5,031,201,186,030 

6843  : 208, 008, 169, 176, 157, 235, 116 

6849  : 03 1,202, 016, 238, 169, 006, 087 

6855  r 145, 254, 169, 255, 141, 013, 152 

6861  :  144, 169, 000, 13 3, 255, 141, 023 

6867  ! 021, 025, 096, 173,008,025,047 

6873  :  240, 001, 096, 173, 015, 025, 255 

6879  : 141, 008, 025, 032, 050, 027, 250 

6885  !  165 , 255 , 240 , 006 , 169 , 160 , 200 

6891  :  160, 000, 145, 254, 169, 205, 144 

6897  : 13 3, 250, 169, 03 1,133, 25 1,184 

6903  : 160, 000, 177,2  50,201,002,013 

6909  :  208 , 038 , 160 , 022 , 17  7 , 250 , 084 

6915  ; 201, 160, 208, 006, 169, 002,  237 

6921  :  145, 250, 208, 018, 201, 002, 065 

6927  :  176, 014, 174, 024, 025, 169, 085 

6933  :  006, 157, 184, 03 1,1 5 7, 185, 229 

6939  ! 031, 238, 022, 025, 160, 000, 247 

6945  :  169, 160, 145, 250, 198, 250, 181 

6951  : 208, 208, 165, 255, 240, 004, 095 

6957  8  169,002,145, 254, 096, 169, 112 

6963  : 000, 141, 02 3, 025, 168, 169, 065 

6969  :  205, 133, 250, 169, 031, 133, 210 

6975  : 251, 177, 250, 201, 006, 208, 132 

6981  1 006 , 169 , 160 , 145 , 250 , 208 , 239 

6987  ! 009, 176,007,201,003,144,103 

6993  :003,23a, 023, 025, 165, 250, 017 

6999  :  208, 009, 198, 251, 165, 251, 145 

7005  .'201,029,208,001,096,198,058 

7011  J  250, 076, 064, 027, 173, 010, 187 

7017  ! 025 , 240 , 001 , 096 ,173,017,145 

7023  : 025, 141, 010, 025, 169, 031, 000 

7029  s 133, 251, 160, 000, 032, 148, 073 

7035  : 224, 165, 141, 13 3, 250, 177, 189 

7041  !  250 , 201 ,003 , 144, 026 , 201 , 186 

7047  ; 006, 176, 022, 152, 024, 105, 108 

7053  1022,168,177,250,201,160,095 

7059  : 240 , 001 , 096 , 169 , 002 , 145 , 032 

7065  : 250 , 169 , 255 , 141 , 012, 144 , 100 

7071  !096, 200, 192,022, 208, 219, 072 

7077  1096 , 173 , 011 ,025 , 240 ,001 , 199 

7083  :096, 173,018,025,141,011, 123 

7089  :025,032,148,224, 165, 141,144 

7095  {056,233,003,176,252,105,240 

7101  1003,170,169,030,133,251,17  7 

7107  : 169,042, 133, 250,024, 165, 210 

7113  : 250, 105,022,133,250,165,102 

7119  4  251,105,000,133,251,202,125 

7125  : 016, 240, 173, 025, 025, 208, 132 

7131  : 017, 160, 021, 177, 250, 201, 021 

7137  : 004, 240, 004, 136, 016, 247, 104 

7143  ; 096, 169, 005 , 145 , 250, 096, 224 

7149  8169,000,177, 250, 201, 004, 014 

7155  ! 240, 006 , 200, 192 , 022 , 208 , 087 

7161  1245,096,169,003,145,250,133 

7167  8  096,003,007,003,007,031,146 


7173  8  012,012,031,000,128,000,188 
7179  8  128,224,128,192,224,000,139 
7185  8  008, 000 , 008 , 000 , 008 , 000 , 041 
7191  8  008,004,104,025,031,108,047 
7197  8  146,018,032,066,090,102,227 
7203  8  060,2  55,060,066,066,004,034 
7209  8  072,073,054,120,152,024,024 
7215  8  032,042,149,042,149,110,059 
7221  1 153 ,082 ,042 , 130 , 146 , 108 , 202 
7227  8  056,254, 056, 068, 068, 130, 179 
7233  8  068,056,254,124,214,170,183 
7239  8  130,173,007,025,240,001,135 
7245  8  096,173,014,025,141,007,021 
7251  8  025,169,031,133,251,169,093 
7257  s205 ,133,250, 160 , 000 , 177  ,  246 
7263  1250,201,006,176,074,201,235 
7269  8  003,144,070,072,032,148,058 
7275  8  224,104,168,185,023,025,068 
7281  8  168,177,250,201,032,208,125 
7287  8  013,169,160,160,000,145,254 
7293  8  250,169,004,141,010,030,217 
7299  8  208,041,201,160,240,020,233 
7305  8  201,002,176,033,174,024,235 
7311  8  025,169,006,157,184,031,203 
7317  8  157,185,031,238,022,025,039 
7323  8  208,017,165,142,056,233,208 
7329  8003 , 176 , 252 , 105 , 006 , 145 , 080 
7335  : 250, 169, 160, 160,000, 145,027 
7341  8  250,165,250,208,002,198,222 
7347  1251,198,250,201,132,208,139 
7353  8  162,165,251,201,030,208,178 
7359  8  156,160,000,177,250,201,111 
7365  8  003 , 240 , 004 , 201 , 005 , 208 , 090 
7371  8  021,170,168,185,023,025,027 
7377  8  168,177,250,201,160,208,093 
7383  8  009,138,145,250,169,160,062 
7389  8  160,000,145,250,198,250,200 
7395  8  208,219,096,173,005,025,185 
7401  8  240,001,096,17  3,012,02  5,012 
7407  8 141 , 005 , 025 , 165 , 255 , 208, 014 
7413  ; 026 , 173 , 021 , 025 , 240 , 021 , 239 
7419  1169,016,205,007,028,169,077 
7425  8  184,109,024,025,13  3,254,218 
7431  8  169,031,133,255,169,255,251 
7437  8  141,011,144,17  3,019,025,014 
7443  8  240,008,169,000,141,019,084 
7449  8  025,032,044,029,173,020,092 
7455  8  025,208,001,096,169,000,018 
7461  8  141,020,025,032,084,029,112 
7467  8  096,173,015,028,208,023,074 
7473  8  173,024,025,208,001,096,064 
7479  8  174,024,025,169,160,157,252 
7485  8 184 , 031 , 157 , 185 , 031 , 206 , 087 
7491  8  024,025,032,126,029,162,209 
7497  8  008 , 030 , 007 , 028 , 062 , 255 , 207 
7503  8  027,202,208,247,096,173,008 
7509  8007 , 028 , 208 , 025 , 173 , 024 , 038 
7515  8  025,201,020,208,001,096,130 
7521  8  174,024,025,169,160,15  7,038 
7527  8  184,031,157,185,031,238,161 
7533  8  024,025,032,126,029,162,251 
7539  8  008,094,255,027,126,007,120 
7545  8  028 , 202 , 208 , 247 , 096 , 162 , 040 
7551  8  008,189,255,027,072,189,099 
7557  8  007,028,157,255,027,104,199 
7563  8  157,007,028,202,208,239,212 
7569  8  174,024,025,169,000,157,182 
7575  8  184,031,169,001,157,185,110 
7581  8  031,096,162,007,189,004,134 
7587  8  025,240,003,222,004,025,170 
7593  I  202 , 208 , 245 , 169 , 127 , 141 , 237 
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7599 
7605 
7611 
7617 
7623 
7629 
7635 
7641 
7647 
7653 
7659 
7665 
7671 


1034 
!l28 
:169 

4016 

i238 
:145 
:162 
:003 
:245 
:020 
:021 
:159 
tl41 


,145, 

,208, 
,255, 
,044, 
,019, 
,208, 
,003, 
,222, 
,108, 
,003, 
,003, 
,141, 
,021, 


173, 
003, 
141, 
017, 
025, 
003, 
189, 
010, 
029, 
141, 
141, 
020, 
003, 


032, 
238, 
034, 
145, 
010, 
238, 
010, 
144, 
025, 
029, 
030, 
003, 
088, 


145,041,233 

020,025,035 
145,169,076 
208,003,114 
044,017,040 
021,025,077 
144,240,191 
202,016,046 
120,173,155 
025,173,108 
025,169,112 
169,029,250 
096,013,097 


Program  3:  64  Spiders  (basic  Portion) 

Version  By  Tim  Victor,  Editorial  Programmer 

Refer  to  "COMPUTEl's  Guide  To  Typing  In  Programs" 

before  entering  these  listings. 


100  POKE55 , 200 : POKE56 , 30 :CLR:H$="000000" : 

SYS8299  :rem  194 

110  FORI=9472TOI+7:POKEI,0:NEXT  :rein  170 
120  FORI=36874TOI+3:POKEI,0!NEXT  :rem  221 
130  DEF  FNR{X)=INT(15*RND{1))!R$="{RVS} 

{40  SPACES}"  :rem  164 

140  FORI=0TO6:READDF(I) tNEXT  ! rem  254 
150  POKE255,0:POKE8280,0:W=1;L=1 :S$="0000 

00"  :rem  153 

160  RESTORE : FORI=2T06 : POKEI+8271 , DF ( I ) : NE 

XT:GOSUB310:GOSUB500  : rem  130 

170  SYS8290:IFPEEK(8282)=0THENGOSUB390 

J  rem  53 
180  IFPEEK{8281)THEN200  :rem  50 

190  GOTO170  :rem  107 

200  POKE8281,0:L=L+1:GOSUB770  s rem  179 
210  FORI=2TO6:POKEI+8271,1:NEXT:GOSUB780 

:rem  233 
220  FORI=1TO50:POKE36875, 255 :SYS8293: NEXT 

:IFL<>4THENW=W-1:GOTO160  ; rem  69 
230  GOSUB780!lFVAL{S$) >VAL(H$)THENH$=S$ 

:retn  85 
240  PRINT"{H0ME}{RVS}{WHT}  HIGH  SCORE: "H? 

"{RIGHT}-  PLAY  AGAIN?  Y<-N"  : rem  70 
250  FORI=8278TO8280:POKEI,0:NEXT  i rem  217 
260  IFPEEK( 8278 )THENPOKE8278 , 0 :POKE1058 , 1 

88iPOKE1059,173  : rem  12 

270  IFPEEK(8279)THENPOKE8279,0:PaKE105a,l 

73:POKE1059,190  : rem  8 

280  IPPEEK(82a0)=0THEN260  ; rem  165 
290  IFPEEK(1058)=188THENPOKE8280,0:GOTO14 

0  :rem  224 

300  SYS65126  srem  150 

310  POKE53280,6:POKE53281,6sPRINT"{CLR}"i 

F0RI=1T02:PRINT"{YEL}"R$;sNEXT:PRINT" 

{CYN}"R??  srem  110 

320  PRINT"g33"R$; !F0RI=1T02 :PRINT " {GRN} "R 

$; :NEXT:F0RI=1T016:PRINT"{YEL}"R$; :NE 

XT  :rem  98 

330  PRINT" {WHT}"R$: PRINT" {4  SPACES} {RVS J 

{3  SPACES } ROBOT { 4  SPACES }"S$" 

{4  SPACES }WEB{ SHIFT-SPACE] {3  SPACES] 

{OFF] {3  SPACES}"; :POKE202 3,3 2  : rem  76 
340  R=PEEK(8283) : POKE1904+R,0:GOSUB780 

:rem  218 
350  RETURN  : rem  120 

360  BA=984+VR*40 : FORI =BAT0BA+19 : I FPEEK ( I ) 

=160THENNEXT 5  RETURN  srem  40 

370  P1=I : FORI =BA+39TOBA+2 0STEP-1 j IFPEEK { I 


)=160THENNEXT; RETURN  srem  147 

380  P2=I: RETURN  : rem  189 

390  GOSUB770:BS=VAL(S$)  srem  113 

400  PORI=2T06;POKEI+8271,DF(I)/2:DF(l)=DF 

(I)*.9:IFDF(I)<1THENDF(I)=I   srem  215 
410  NEXT  :rem  212 

420  VR=3 :GOSUB360 : IFI=BA+20THENVR=2 :GOSUB 

360:IFI=BA+20THEN480  srem  35 

430  F0RI=VRTO6 : POKEPl , 160 : P0KEP2 , 160 : P1=P 

1+40 : P2=P2+40 : POKEPl , 4 ; P0KEP2 , 4 

;rem  135 
440  FORJ=1TO20 : NEXT ; NEXT : POKEB282 , 2 

:rem  20 i 
450  SyS8296: IFPEEK ( 8282 )=OTHEN420 srem  213 
460  IFPEEK ( 8281 ) THENPOKE828 1,0: FORI =1TO30 

0jNEXT:GOTO480  : rem  149 

470  POKE1044,160:GOTO450  : rem  98 

480  GOSUB780 : GOSUB770 : BS=( VAL ( S $ ) -BS ) * 9 : S 

$=STR$(BS+VAL(S$))  i rem  7 

490  S$=LEFT$ ( "000000" , 7-LEN( S? ) ) +RIGHT$ { S 

$,LEN(S$)-1):GOSUB310         ;reml60 
500  PRINT" {home} {down} {YEL} "R?" {CYN} "R? 

: rem  247 
510  ONWGOSUB5  30,  590  ,  6  50  :  IFW>-3THENGOSUB710 

: rem  1 1 
520  POKE53272,24:POKE2013,W+176:POKE1996, 

L+176;W=W+1:RETURN  ; rem  244 

530  PRINT" {HOME} {DOWN} {7  RIGHT} {YEL}G 

{20  RIGHT }G"  :rem  200 

540  PRINT"{CYN} {6  RIGHT ]HH{ 20  RIGHT ]HH" 

: rem  27 
550  PRINT"{UP} {14  RIGHT}E33d[7  RIGHT]D" 

: rem  123 
560  PRINT"{12  RIGHT} {GRN}DDDDD{3  RIGHT}DD 

DDD"  :reni  229 

570  PRINT" {up} {10  RIGHT }DDDDDDDDDDDDDDDDD 

:rem  164 
580  RETURN  : rem  125 

590  PRINT" {HOME} {DOWN} {7  RIGHT] {yel}g 

{20  RIGHT}G"  :rem  206 

600  PRINT" {CYN} (6  RIGHT}hH{20  RIGHTJhh" 

; rem  24 
610  PRINT" [UP} {14  RIGHT} PIDDDDDDDDD" 

: rem  137 
620  PRINT" {12  RIGHT] {GRN]DDDDDDDDDDDDD" 

:rem  87 
630  PRINT"{UP] {10  RIGHTJDDDDDDDDDDDDDDDDD 

"  : rem  151 

640  RETURN  : rem  122 

650  PRINT" {HOME} {DOWN} {6  RIGHT} {YEL}G 

{22  RIGHT}G"  :rem  232 

660  PRINT" {CYN} {5  RIGHT}HHH{20  RIGHT}HHH" 

: rem  145 
670  PRINT" {UP} {12  RIGHT} g33DDDDDDDDDDD" 

:rem  221 
680  -PRINT" (10  RIGHT} { GRN} DDDDDDDDDDDDDDD" 

:rem  171 
690  PRINT" {UP} {8  RIGHT ]DDDDDDDDDDDDDDDDDD 

D"  :rem  245 

700  RETURN  :rem  119 

710  PRINT" {HOME] {DOWN} {5  RIGHT } {YEL }GG 

{22  RIGHTJgg"  irem  86 

720  PRINT" {CYN} {4  RIGHT }hHHH{ 20  RIGHT}HHH 

H"  : rem  1 

730  PRINT" {up] {11  RIGHT }§3iDDDDDDDDDDDDDD 

irem  137 
740  PRINT" {9  RIGHT} {GRN} DDDDDDDDDDDDDDDDD 

D"  :rem  87 

750  PRINT"{UP]{7  RIGHT }DDDDDDDDDDDDDDDDDD 

DDDD"  :rem  161 

760  RETURN  : rem  125 
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770  S$="":FORI=0TO5:S?=S$+CHR$(PEEK(2000+ 

I)-128) :NEXT:RETURN  : rem  46 

780  POKE255,0:POKE8280,0:RETURN   : rem  119 
790  DATA8,0,16,4,30,20,60         ; rem  240 


Program  4:  64  Spiders  (ML  Portion,  Enter 
With  64  MLX) 


,016 
,192 
,178 
,015 
,076 
,047 
,090 
,133 
,164 
,079 
,059 
,252 
,111 
,114 
,073 
,166 
,211 
,120 
,193 
,168 
,194 
,238 
,056 
,140 
,026 
,013 
,169 
,020 
,184 
,181 
,246 
,032 
,203 
,156 
,019 
,098 
,065 
,226 
,105 
,220 
,224 
,078 
,082 
,079 
,028 
,002 
,196 
,092 
,006 
,021 
,047 
,201 
,124 
,122 
,211 
,222 
,023 
,251 
,191 
,073 


120 

,173 

,020 

,003 

,141 

,096, 

032 

,173 

,021 

003 

,141 

,097, 

032 

,169 

,082 

141 

,020 

,003, 

169 

,035 

,141 

021 

,003 

,165, 

001 

,041 

,251 

,133 

,001 

,162, 

000 

,189 

,000 

208 

,157 

,000, 

036 

,189 

,000 

209 

,157 

,000, 

037 

,232 

,208 

241 

,165 

,001. 

009 

,004 

,133 

,001 

,088 

,162, 

024 

,169 

,000 

157 

,000 

,212, 

202 

,016 

,250 

,169 

,014 

,141, 

005 

,212 

,141 

012 

,212 

,141, 

019 

,212 

,165 

015 

,141 

,024, 

212 

,096 

,173 

076 

,032 

,240, 

001 

,096 

,173 

083 

,032 

,141, 

076 

,032 

,173 

092 

,032 

,208, 

034 

,173 

,080 

004 

,201 

,160, 

208 

,059 

,160 

000 

,132 

,252, 

200 

,132 

,250 

160 

,004 

,132, 

251 

,132 

,253 

032 

,148 

,031, 

230 

,252 

,230 

250 

,165 

,252, 

201 

,240 

,208 

243 

,096 

,173, 

119 

,004 

,201 

160 

,208 

,025, 

160 

,239 

,132 

252 

,136 

,132, 

250 

,160 

,004 

132 

,253 

,132, 

251 

,032 

,148 

031 

,198 

,252, 

198 

,250 

,165 

252 

,208 

,245, 

096 

,169 

,001 

056 

,237 

,092, 

032 

,141 

,092 

032 

,096 

,160, 

000 

rl77 

,250 

170 

,201 

,002, 

240 

,088 

,201 

006 

,240 

,084, 

201 

,009 

,176 

080 

,177 

,252, 

201 

,161 

,144 

001 

,096 

,201, 

002 

,208 

016 

132 

,255 

,138, 

201 

,006 

,176 

057 

,169 

,255, 

141 

,013 

,144 

169 

,006 

,208, 

048 

,138 

,201 

004 

,208 

,043, 

166 

,250 

,224 

200 

,176 

,037, 

174 

,092 

,032 

208 

,004 

,160, 

041 

,208 

,002 

160 

,040 

,072, 

177 

,252 

,201 

160 

,240 

,003, 

104 

,208 

016 

173 

,092 

,032, 

208 

004 

160 

041 

,208 

002, 

160 

040 

104 

145 

252 

169, 

160 

160 

000 

145 

,252 

096, 

177 

252 

201 

003 

144 

004, 

201 

009 

144 

239 

096 

024, 

060 

024 

060 

255 

102 

102, 

255 

000 

000 

000 

000 

000, 

000 

000 

000 

000 

008 

000, 

008 

000 

008 

000 

008 

004, 

104 

025 

031 

108 

146 

018, 

032 

066 

090 

102 

060 

255, 

060 

066 

066 

004 

072 

073, 

054 

120 

152 

024 

032 

042, 

149 

042, 

149, 

110 

153, 

082, 

042 

130 

146 

108 

056 

254, 

056, 

068, 

068, 

130 

068, 

056, 

254, 

124, 

214, 

170, 

130, 

000, 

000, 

000, 

000, 

000, 

000, 

000, 

827 1  ! 000 , 000 , 000 , 000 , 000 , 000 , 079 

8277  : 000, 000, 000, 000, 000, 000, 085 

8283  ! 000 , 000 , 039 , 040 , 041 , 000 , 211 

8289  8  000,076,110,032,076,113,248 

829  5  : 032, 076, 13 2, 032, 076, 231, 170 

8301  : 030, 032, 220, 034, 032, 148, 09 3 

8307  : 032, 03 2, 055, 031, 032, 064, 105 

8313  : 034, 032, 235, 033, 032, 164, 139 

8319  ! 033, 032, 010, 033, 096, 032, 107 

8325  : 220, 034, 032, 148,032,0  32,119 

8331  : 064, 034, 03 2, 010, 03 3, 032, 088 

8337  ! 164, 033, 096, 173, 073, 032, 204 

8343  : 240 , 001 , 096 , 17  3 , 080 , 032 , 005 

8349  ! 141, 073, 032, 165, 255, 208, 007 

8355  !  001, 096, 160, 000, 177, 254, 083 

8361  s 201, 002, 208, 004, 169, 160, 145 

8367  ! 145 , 254 , 056 ,165,254,233, 002 

8373  : 040, 133, 254, 165, 255, 233, 237 

8379  :000, 133, 255, 201, 004, 144, 156 

8385  : 064, 177, 254, 201, 006, 144, 01 5 

8391  : 009 , 201 , 160 , 208 , 054 , 169 , 232 

8397  1002,145,254,096,201,004,139 

8403  :  208, 016, 165, 25 5, 201, 004, 036 

8409  : 208, 010, 165, 254, 201, 240, 015 

8415  : 176,004,162,005,208,002,012 

8421  : 162, 004, 2 54, 207, 007, 189, 028 

842  7  :  207, 007, 201, 186, 208, 008, 028 

8433  : 169, 176, 157, 207, 007, 202, 135 

8439  ;016 , 238 , 169 , 006 , 145 ,254,051 

8445  : 169, 255, 141,013, 144, 169, 120 

8451  1000,133,25  5,141,088,03  2,140 

8457  : 096, 173, 075, 032, 240, 001, 114 

8463  :  096, 173, 082, 032, 141, 075, 102 

8469  £032,032,112,033,165,255,138 

8475  : 240, 006, 169, 160, 160, 000, 250 

8481  : 145, 254, 169, 151, 133, 250, 111 

8487  :  169, 007, 13 3, 25 1,160, 000, 247 

8493  :  177, 250, 201, 002, 208,035, 150 

8499  :  160, 040, 17 7, 250, 201, 160, 01 5 

8505  : 208, 006, 169, 002, 145, 250, 069 

8511  :  208, 01 5, 201, 002, 176, 01 1,164 

8517  : 174,091,032, 169,006,157,186 

8523  :  112, 007, 238, 089, 03 2, 160, 201 

8529  ! 000, 169, 160, 145, 250V 165, 202 

8535  :  250, 208, 008, 198, 25 1,169, 147 

8541  : 004, 197, 251, 240, 005, 198, 2 20 

8547  :  250, 076, 045, 033, 165, 255, 155 

8553  ; 240, 004, 169, 002, 145, 254, 151 

8559  :  096, 169, 000, 141, 090, 032, 12 7 

8565  : 168, 169, 151, 133, 250, 169, 133 

85  71  : 007, 13 3, 25 1,17 7, 250, 201, 118 
8577  : 160, 240, 019, 201, 006, 208, 195 
8583  : 006, 169, 160, 145, 250, 208, 049 
8589  ; 009, 176, 007, 201, 003, 144, 169 
8595  : 003 , 238 , 090 ,032,198,250, 190 
8601  '208,227,198,251,165,251,173 
8607  : 201, 003, 208, 219, 096, 17 3, 035 
8613  1077,032,240,001,096,173,016 
8619  ;  084, 032, 141, 07 7, 032, 03 2, 057 
862  5  :  151,  224, 169, 003, 037, 140, 133 
8631  :  208, 001, 096, 024, 105, 004, 109 

86  37  ;133,251, 165,141, 133,250,238 
8643  :  160, 000, 17 7, 250, 201, 003, 218 
8649  : 144, 026, 201, 006, 176, 02 2, 008 
8655  :  152, 024, 105, 040, 168, 17 7, 105 
8661  :  250, 201, 160, 240, 00 1,096, 137 
8667  1169,002,145,250,169,255,185 
8673  : 141, 012, 144, 096, 200, 192, 242 
8679  : 040 , 208 , 219, 096 , 173 ,078 , 021 
8685  :032, 240,001,096, 173,085,096 
8691  :  032, 141, 078, 032, 032, 151, 197 
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8697 

8703 
8709 
8715 
8721 
8727 
8733 
8739 
8745 
8751 
8757 
8763 
8769 
8775 
8781 
8787 
8793 
8799 
8805 
8811 
8817 
8823 
8829 
8835 
8841 
8847 
8853 
8859 
8865 
8871 
8877 
8883 
8889 
8895 
8901 
8907 
8913 
8919 
8925 
8931 
8937 
8943 
8949 
8955 
8961 
8967 
8973 
8979 
8985 
8991 
8997 
9003 
9009 
9015 
9021 
9027 
9033 
9039 
9045 
9051 
9057 
9063 
9069 
9075 
9081 
9087 
9093 
9099 
9105 
9111 
9117 


224 

169, 

003 

037, 

141 

170, 

169 

004 

133 

251, 

169, 

080, 

133 

250, 

024 

165, 

250 

105, 

040 

133, 

250 

165, 

251 

105, 

000, 

133, 

251 

202, 

016, 

240, 

173, 

092, 

032 

208, 

017, 

160, 

039, 

177, 

250, 

201, 

004, 

240, 

004, 

136, 

016, 

247, 

096, 

169, 

005, 

145, 

250, 

096, 

169, 

000, 

177, 

250, 

201, 

004, 

240, 

006, 

200, 

192, 

040, 

208, 

245, 

096, 

169, 

003, 

145 

250, 

096, 

173, 

074, 

032, 

240, 

001, 

096, 

173. 

081, 

032, 

141, 

074, 

032, 

169, 

007, 

133, 

251, 

169, 

151. 

133. 

250, 

160, 

000, 

177, 

250, 

201. 

006, 

176, 

072, 

201, 

003, 

144, 

068 

,072 

,032 

,151 

,224 

,104, 

168 

,185 

,090 

,032 

,168 

,177, 

250 

,201 

,032 

,208 

,013 

,169, 

160 

,160 

,000 

,145 

,250 

,169, 

004 

,141 

,020 

,004 

,208 

,039, 

201 

,160 

,240 

,017 

,201 

,002, 

176 

,031 

,174 

,091 

,032 

,169, 

006 

,157 

,112 

,007 

,238 

,089, 

032 

,208 

,018 

,169 

,003 

,037, 

142 

,208 

,002 

,169 

,002 

,105, 

001 

.145 

,250 

,169 

,160 

,160, 

000 

,145 

,250 

,165 

,250 

,208, 

002 

,198 

,251 

,198 

,250 

,201, 

239 

,208 

,164 

,165 

,251 

,201, 

004 

,208 

,158 

,160 

,000 

,177, 

250 

,201 

,003 

,240 

,004 

,201, 

005 

,208 

021 

,170 

168 

,185, 

090 

,032 

168 

,177 

250 

,201, 

160 

,208 

009 

,138 

145 

,250, 

169 

,160 

160 

,000 

145 

,250, 

198 

,250 

208 

,219 

096 

,173, 

072 

,032 

240 

,001 

096 

,173, 

079 

,032 

,141 

,072 

032 

,165, 

255 

,208 

026 

,173 

088 

,032, 

240 

,021 

,159 

,016 

205 

,007, 

032 

,169 

,072 

,109 

091 

,032, 

133 

,254 

169 

,007 

133 

,255, 

169 

,255 

141 

,011 

144 

,173, 

086 

,032 

240 

,008 

169 

,000, 

141 

,086 

032 

,032 

0:j4 

,035, 

173 

,087 

032 

,208 

001 

,096, 

169 

000 

141 

,087 

032 

,032, 

057 

03  5 

096 

,173 

091 

,032, 

208 

001 

096 

,174 

091 

,032, 

169 

160 

157 

,112 

007 

,169, 

000 

157 

111 

,007 

206 

,091, 

032 

096 

173 

,091 

032 

,201, 

039 

208 

001 

,096 

174 

,091, 

032 

,169 

160 

,157 

112 

,007, 

169 

,000 

157 

,113 

007 

,238, 

091 

,032 

,096 

,162 

007 

,189, 

071 

,032 

240 

,003 

222 

,071, 

032 

,202 

,208 

,245 

169 

,004, 

044 

,000 

220 

,208 

003 

,238, 

086 

,032 

,010 

,044 

000 

,220, 

208 

,003 

238 

,087 

032 

,010, 

044 

,000 

,220 

,208 

003 

,238, 

088 

,032 

,173 

,011 

144 

,240, 

024 

,201 

,255 

,208 

,014 

,169, 

032 

,141 

,011 

,144 

,160 

,128, 

140 

,004 

,212 

,200 

,140 

,004, 

212 

,141 

,001 

,212 

,206 

,011, 

144 

,173 

,012 

,144 

,240 

,023, 

197 

,255 

,208 

,013 

,169 

,032, 

,225 

,037 
,164 
,187 
,091 
,193 
,172 
,191 
,194 
,157 
,010 
,127 
.169 
,088 
.153 
.097 
,179 
,234 
,153 
,212 
,229 
,023 
,178 
,036 
,234 
,098 
,009 
,016 
,155 
,243 
,121 
,118 
,060 
,180 
,091 
,089 
,069 
,079 
,067 
,236 
,247 
,129 
,238 
,178 
,126 
,030 
,117 
,104 
,230 
,003 
,127 
,049 
,109 
,168 
,158 
,192 
,245 
,144 
,212 
,183 
,042 
,239 
,175 
,060 
,041 
,230 
,237 
,071 
,160 
,119 
,007 


9123 

9129 
9135 
9141 
9147 
9153 
9159 
9165 
9171 
9177 


;141 
:212 

!008 

:013 
:20a 
:144 
:200 
:056 
r212 
:032 


,012, 
,200, 
,212, 
.144, 
,014, 
,160, 
,140, 
,237, 
,206, 
,013, 


144, 
140, 
206, 
240, 
169, 
128, 
018, 
013, 
013, 
013, 


168, 

011, 
012, 
030, 
013, 
140, 
212, 
144, 
144, 
013, 


140, 
212, 
144, 
201, 
141. 
018, 
169, 
141, 
108, 
013, 


011,011 
141,061 
173,162 
255,040 
013.233 
212,227 
013,183 
015,043 
096,222 
013,058 


Program  5:  Apple  Spiders  (BASIC  Portion) 

Version  By  Tim  Victor,  Editorial  Programmer 

Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs" 

before  entering  these  listings. 

100   HIMEM:  126  *    266 

1  10   LOMEM:  80  «  256 

120   CLEAR 

130   PRINT   CHRS  C4):"BL0AD  SPIDER  2" 

140   FOR  I  =  36096  TO  36096  +    7:    POKE  I 

,0:  NEXT 
150   POKE  6,0:  POKE  7.141 
160   CALL  368B4:  POKE  54.0:  POKE  55.3:  CALL 

1002 
170  HS«  =  "000000" 

180  W  =  1:L  =  1:SCt  =  "000000":D  -    30 
200   GOSUB  1000 
210   HTAB  1:  VTAB  22:  PRINT  "       ROBO 

T:"L"     "SC«"      WEB:"W 
300   FOR  I  =  I  TO  D 
310   IF  I  =  12  THEN   CALL  36881 
320   CALL  36872 

330   IF  I  <   >  1  THEN  370  ' 

340   IF   PEEK  C1280)  <   >  160  THEN   POKE 

36868, 1 
350   IF   PEEK  C1319)  <   >  160  THEN   POKE 

36868.0 
360   CALL  36875 
370   IF  I  <   >  8  X   INT  CI  /  8>  THEN  41 

0 
380   CALL  36878 

390   IF   PEEK  C36865]  THEN  500 
400   IF   PEEK  C36e66)  =  0  THEN  2000 
410   NEXT  :  GOTO  300 
600   GOSUB  1800:L  =  L  ^  1:RP  =   PEEK  (3 

6867}:  POKE  36865.0 
510   FOR  I  =  1  TO  20:  POKE  36870.1:  POKE 

36869.255:  VTAB  20:  HTAB  RP  +  1 :  PRINT 

"F"::  CALL  36881:  CALL  36878:  NEXT 

S20   IF  L  <  4  THEN  200 

530   GOSUB  1800:  IF   VAL  (SCt>  >   VAL  ( 

HS(]  THEN  HSt  =  SCt 
540   VTAB  23:  HTAB  11:  PRINT  "HIGH  SCOR 

E:"'HS« 
550   HTAB  10:  PRINT  "PLAY  AGAIN?  Y  <-  N 

■I  . 

t 

5S5   POKE  49168,0 

560  A  =   PEEK  C49152}:  IF  A  <  128  THEN 

560 
570   POKE  49168.0:  IF  A  =  149  THEN  At  = 

"N":  HTAB  24:  PRINT  "->"i 
660   IF  A  =  136  THEN  A$  =  "Y":  HTAB  24: 

PRINT  "<-"i 
590   IF  A  <   >  160  THEN   GOTO  560 
600   IF  A«  =  "N"  THEN   END 
610   GOTO  180 
1000   HOME  :  HGR  :  VTAB  20:  HTAB   PEEK 
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100S 

1010 

1020 

1030 

1040 

1050 

1070 
1080 

1090 

1  100 

1110 

t  120 

1140 
1  143 

1  146 

1150 

1  160 

1  170 

1  190 
1200 

1210 

1220 

1230 

1240 

1250 
1800 


2000 
2010 


2020 
2030 
2040 

2050 


2060 
2070 

2080 


(36867)  4-  1:  PRINT  "ft:  POKE  255, 
255:  POKE  49166,0 

ON  W  GOTO  1010,1080,1143,1200:  QOTO 
1200 

VTAB  2:  HTAB  9:  PRINT  "G" j :  HTAB 
30:  PRINT  "G"i 

VTAB  3:  HTAB  9:  PRINT  "H" i :  HTAB 
30:  PRINT  "H"i 


VTAB  4:  HTAB  16; 


PRINT  "DDDDDDDD" 
PRINT  "DDDODDDDO 
PRINT  "DDDODDDDO 


VTAB  5:  HTAB  14: 
DDD"i 

VTAB  6:  HTAB  12; 
DODDDDD"  : 

RETURN 

VTAB  2:  HTAB  9:  PRINT  "G" j  ;  HTAB 
30:  PRINT  "G"i 

VTAB  3:  HTAB  8:  PRINT  "HH" ; :  HTAB 
30:  PRINT  "HH": 


PRINT  "DODDDOOOD 
PRINT  "DODDDDODD 


2090   IF   PEEK  C36865D  THEN   POKE  36665 

,0:  GOTO  2120 
2100   IF  I  =  6  THEN   CALL  3688  1 
2110   NEXT  :  GOTO  2070 
2120  SIS  =  SC$:  GOSUB  1800:SC$  -   STR» 

C  VAL  CSCtJ  +  9  »  C  VAL  CSC$3  -   VAL 

CSK))} 
2130  SC*  =   LEFTS  ("00000". 6  -   LEN  ( SC 

«n  +  SC»:W  =  W  +  1:0  -        INT  C.85  * 

D):  IF  D  <  12  THEN  D  =  12 
2140   GOTO  200 


Program  6:  Apple  Spiders  (ML  Portion, 
Enter  With  Apple  Monitor) 


VTAB  4:  HTAB  14 
DDD"> 

VTAB  5:  HTAB  12 
DDDODOO"; 

VTAB  6:  HTAB  10:  PRINT  "DDDDDDDDD 
DDDDDODDDDD"  : 

RETURN 

VTAB  2:  HTAB  8:  PRINT  "G" s :  HTAB 
31:  PRINT  "G"i 

VTAB  3;  HTAB  7:  PRINT  "HHH";:  HTAB 
30:  PRINT  "HHH": 

VTAB  4:  HTAB  13:  PRINT  "DODDDODDO 
DDOOD"i 

VTAB  5:  HTAB  11:  PRINT  "DODDDDODD 
DDOOODDOD": 

VTAB  6:  HTAB  9:  PRINT  "DDDDDDDDDD 
DDDDDDODDDOD"  : 

RETURN 

VTAB  2:  HTAB  6:  PRINT  "GG" ; :  HTAB 
32:  PRINT  "GG": 

VTAB  3:  HTAB  5:  PRINT  "HHHH" : :  HTAB 
31:  PRINT  "HHHH"; 

VTAB  4:  HTAB  12:  PRINT  "DDDDDDDDD 
DDDDOOD" : 

VTAB  5:  HTAB  10:  PRINT  "DDDDDDDDD 
DODDOOODDDD"  ; 

VTAB  6:  HTAB  8:  PRINT  "ODDDODOODO 
ODDDDDOODDDDOO"  ; 

RETURN 
SCS  =  "":  FOR  S  =  1761  TO  1766:SCS 

=  SCS  +   CHRS  C  PEEK  £SJ  -  128D:  NEXT 
:  RETURN 

GOSUB  1800 
VR  -  3:  GOSUB  2040:   IF  I  =  BA  +  20 

THEN  VR  =    2:  GOSUB  2040:   IF  I  =  B 
A  +  20  THEN  2120 

FOR  I  =  VR  TO  6:  VTAB  I:  HTAB  PI: 

PRINT  "  "i:  HTAB  P2:  PRINT  "  "; 

VTAB  I  +  1:  HTAB  PI:  PRINT  "D"::  HTAB 
P2:  PRINT  "D";:  NEXT  :  GOTO  2070 

VTAB  VR:BA  =   PEEK  (40)  +  256  »   PEEK 
(41):  FOR  I  =  BA  TO  BA  +  19:  IF   PEEK 
CD  ::  160  THEN   NEXT  :  RETURN 
PI  =  I  -  BA  +  1:  FOR  I  =  BA  +  39  TO 
BA  +  20  STEP   -  1  :  IF   PEEK  (  I  )  :: 
160  THEN   NEXT  :  RETURN 
P2  =  I  -  BA  +  1 :  RETURN 

FOR  1  =  1  TO  D  /  2:  CALL  36872:  IF 
I  <   >  4  THEN  2100 

CALL  36878:  VTAB  2:  HTAB  21:  PRINT 
"  "::  IF   PEEK  (36866)  =  0  THEN  20 
10 
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9468-  02  £6  IB  A5  09  18  69  04 

9470-  85  09  CA  00  E2  AS  45  A6 
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9486-  00  00  00  00  00  00  06  00 

9490-  08  00  06  00  06  00  10  56 

9498-  58  38  36  49  48  04  22  22 

94A0-  2A  10  7F  1C  22  22  08  49 

94A8-  2A  10  30  54  52  10  22  54 

94B0-  2D  36  SO  14  4A  24  4  1  22 

9488-  IC  7F  10  64  55  41  00  2A 
9400-  14  3E  55  10  22  22 


Program  7:  ibm  spiders 

Version  By  Charles  Brannon,  Program  Editor 

Refer  to  "COMPUTEI's  Guide  To  Typing  In  Programs" 

before  entering  this  listing. 

EP  110  CLEAR  .32768!  :DEF INT  A-2:KEv  OF 
FrSTBIG  ON:SCREEN  1:C0L0R  0.2:G 
OSUB    6e0:GOSUB     660 

EC     12fl     LR=3 :A=RNDC-T;MER} 

in  130  FOR  1=1  TO  9:READ  FMSCI]:NEXT 

60  140  CLS:FOR  1=1  TO  50:PSET  t320*RND 
,8«+1  10*RND3  ,3*RND+1  :NEXT  :AL  =  0: 
WAVEOVER=0:H1TS=0:WV=C 

JP  ISe  FOR  1=1  TO  9:PRINT  TAB(5Dj:AXIC 
n  =  "":FOR  J=1  TO  LENCFMSC  n  )  :  A  = 
ASCCMlDtCFMJt n , J, 1)) : IF  A<>32 
THEN  AL  =  AL+1  :AXt(  n  =AXt(  n+CHRJ 
CPOSC0D ]  :POKE  &H4 E , A- 4 8 : PR  I  N T  C 
HR$CI28):  ELSE  PRINT  CHR$C323i 
NEXT:PRINT:NEXT 

POKE  &H4E, 1 : LOCATE  25,1. PRINT" 
Score:";STRINGSC9-LENCSTR$CSCRI 
))  ,48J  [MIDJCSTRJCSCR!  )  ,2)  ;TAB(  1 
8)  ;"SPIDERS"  jTAB(39J  j  "L  i  ves  "  -,  S 
TRtNGtCLR, 129) t 
LINE  C0, 176D-C319, 190J ,3,BF 
S!=1:F0R  X  =  0  TO  104  STEP  8  .- L  I  NE 
C  16  0-X,  176)-C  160-X-SI  ,  190)  ,2:L 
INE  C160+X,176)-C16a+X+S!,190), 
2:S!=S!*2:NEXT 

II  200  FOR  Y=176  TO  190  STEP  4  :  L  1  NE  (0 
, Y)-C319, Y) ,2:NEXT 

Fl  210  PLAY  "t255o2ff4ggl8bccfe 

L'  220  IF  WAVEOVER  THEN  WV=WV+ 1 : I F  WV= 
15  THEN  410  ELSE  230 

If  230  IF  SCREEN(22,BX) <> 128  THEN  270 

a  249  Z=1:F0R  C=0  TO  15:C0L0R  15-C,Z: 
Z=3-Z:F0R  W= 1  TO  5:NEXT:NEXT 


BE 


160 

170 


180 

190 
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10  26fl  LR  =  LR-1:F0R  C=l  TO  3:F0R  W=  1  TO 
3»-C*5:S0UND  3 7 +W , . 1 : C I RCL E  CB 
XX8-5,17n,W,4-C:NEXT:NEXT 

DP  268  FOR  W=36  TO  60  STEP  2 : SOUND  W+ 1 
0,  .  1  :CIRCLECBX«e-5,  171  )  .W:NEXT: 
I F  LR  THEN  1 40  ELSE  5  10 

EB  270  BX=STlCKCej /3 : I F  BX<1  THEN  BX=t 
cLSE  IF  BX>48  THEN  BX=40 

HO  2S0  LOCATE  22,BX:PRINT  CHRtt129J:IF 
STRIGcn=9  THEN  LATCH  =  e;GOTO  3 
40 

10  290  IF  LATCH  THEN  340 

ff  300  LATCH=1:F0R  Y=21  TO  1  STEP-1:1F 
SCREENC Y. BXJ =B  THEN  NEXT 

EJ  310  RX=BX*8-5: L INE  C RX , 1 6 7 ) - C RX , Y«8 
),2:S0UND  5a00.1:LINE  CRX.167)- 
CRX,  Y*8)  ,e 

EN  32«  IF  Y  THEN  LOCATE  Y,BX:PRINT  CHR 
t(32D :HITS=HI TS+1 rSOUND  37,2:SC 
R!=SCR!+Y«10:ZJ=STRINGJC8,48):A 
$=MIDSCSTRS(SCR! ).2: :MID$CZS,9- 
LENCAtn^AS  :  LOCATE  25,8:PR1NT  Z 

$  ; 

III    330     IF    Y>0    AND    Y<ia     THEN    R=INSTRCAX 

$CY}.CHRtCBXn:AX(CY)=LEFT$CAX$ 

CY3,R-n+MIDSCAXStY),R+n 
ej    340     IF    WAVEOVER    THEN     100 
U     350     Z-0:FOR     ]  ::  1     TO    9     .  =  Z  +  L  EN  C  AX  t  C  I  3 

]:NEXT:IF  1-6     THEN  WAVE0VER=1:G 

OTO  400 
Gl  360  Y= INTC9*RND+ n :A*=AX*CYJ :R=LENC 

A$)  :  t  F  R  =  9  THEN  360 
NO  370  R=  INT(R*RND+ n  .■X  =  ASCCMI  DSCAt  ,RJ 

):IF  SCREENCY+ 1 ,X)= 128  THEN  400 
a    380  AXtCY)=LEFTSCAt .R- n+MID»CA».R+ 

1)  ELSE  400 
IJ  390  POKE  &H4E , POI NT CX*8-7 , Y*8-7 ) : LO 

GATE  Y,X:PRINT  CHR$ C 32 ) : LOCAT E 

Y+1,X:PRINT  CHR t C  1 2 8  J  :  POKE  &H4E 

,1:IF  Y<9  THEN  AXI C Y + 1) = AXS C Y +  1 

)+CHRt(X) 
HE  400  Z>=FNML !  C0)  :CALL  Z!:PSET  (319*R 

ND, 72+8*RND) ,3*RND:G0T0  220 
ei  410  LINE  £64  ,  72  J-C240,  104  J  ,0,BF  :  L  IN 

E  C64. 7 2 )-C240, 1045,1,6 
OK  420  WAVENUM=WAVENUM+ 1 : LOCATE  11,11: 

POKE  &H4E,2:PRINT"Wave" ;WAVENUM 

{ "Comp I eted . " :POKE  &H4E,1 
IG  430  FOR  11=0  TO  SCR!  STEP  10'^CLENCS 

TRtCSCRM  3-3)  :GOSUB  490::SOUNO 

37,  .  1  :NEXT:  I  I  =SCR!  :GOS'JB  490 
if     440  LOCATE  n,10:POKE  &H4E,1:PRINT 

SPACEtC20J : LOCATE  11 , 1 7 : P R I N 1 " 8 

ONUS":POKE  &H4E,3 
l»  450  2=0:FOR  l!=SCR!  TO  SCRi+10000  S 

TEP  25e;GOSUB  490:SOUND  100+Z,. 

I:2  =  Z+1  ;NEXT:SCR!=SCR!  +  10000:  I  I 

=SCR!:GOSUB  490:IF  AL-HITS^0  TH 

EN  480 
DE  460  LOCATE  1  1  ,  1  3  :  PR  I  NT  "  P  e  n  a  I  t  y  for" 

;AL-HI TS{  ; LOCATE  1 2 ,  1 3 : PR  I  NT  "  s p 

iders  e s c ap ed " : POKE  &H4E,2:Z=AL 

*10 
MJ  470  S ! =SCR ! :SCR ! =SCR I -CAL-H I TS5*100 

0:SCR I --SCR ! *C SCR i >0 ) :FOR  l!=S! 
TO  SCR!  STEP  -100:GOSUB  490:SO 


UND  100  +  2  ,  .  1  :Z  =  Z- 1  :NEXT  :  I.  !  =SCR  ! 

:GOSUB  490 
DH  474  IF  SCR!=0  THEN  LOCATE  13,10:PRI 

NT"    One  life  lost    " : LR=LR- 1 

:  I  F     LR-0     THEN     5 1 0 
KK     480     FOR    W=  1     TO     3  00  0  :  NE  XT  :  FOR     1  =  1      TO 
15:Z! =FNML ! C0) :CALL     Z!;NEXT:GO 

TO    140 
NA    4  9  0     Y  =  1  3 
EF    600    Zf  =  STRING$C8,'4  8):A$=MIDSCSTR$Cl 

! ),2):MID$CZ1,9-LENCAJ))=AJ:L0C 

ATE    Y,13:PRINT"  Score: "!Z$:RETUR 

N 
Nl  510  CLS:FOR  1=1  TO  150:PSET  C320*RN 

D,  199«RND3  .3*RND+  1  :NEXT; L INE  C6 

4,0)-C240,403  .  1  .B 
PI  520  LINE  C0,  1 765-C319,  1993  .3,BF 
Jl  530  S!  =  1:F0R  X=0  TO  104  STEP  8  :  L  1  NE 
C  160-X,  176:-C  160-X-S!  ,  199)  .2:L 

INE  t  160  +  X.  1  76)-C  16a  +  X  +  S!  ,  199)  , 

2:S! =S!*2:NEXT 
EM  540  FOR  Y=176  TO  199  STEP  4  :  L  I  NE  C0 

,  Y)-(3 19 , Y)  ,2:NEXr 
BO  550  LOCATE  2,15:POKE  &H4E  ,  1  :  P  R  I  N  T  "  G 

ame  Over":POKE  &H4E , 3 : LOCAT E  3, 

1 1 :PRINT"PI ay  Again?  CY/N)":l!= 

SCR!:POKE  &H4E, 2 :Y=4 :GOSUB  500 
KH  560  At=INK£Y*:IF  A$<>""  THEN  IF  AS=^ 

"y"  OR  At="Y"  THEN  RUN  ELSE  SCR 

EEN  0,0.0,0: END 
JF  570  LOCATE  1 0 , 3 8* RND +  1  : POKE  &H4E,3* 

RND+l:PRtNT  CHR$C 128) :2! =FNML ! C 

0):CALL  Z!:PSET  C 3  1  9*RND . 72 +  8*R 

ND) , 3*RND:G0T0    560 
ik    580    GOTO    580 

Oil    590     'Redefine     the     cttaracter     set 
II     600    DEF     SEG  =  0 
HP    610     POKE     124,0:POKE     125,0:POKE     126, 

0:POKE      127,&H17 
IH    620     DEF     SEG  =  &H  1  700 : FOR     1=0     TO     1 5 : RE 

AD    A:  POKE     I  ,  A:NEXT. 
MO    630     RETURN 
HH    640     DATA     129.90.60,219,126,102,129, 

66 
HI    650     DATA    2  4,24,60,126,126.255,219,1 

95 
LD    660     DEF     SEG:FOR      1=1      TO     21:flEAD     2:ML 

t=MLt-i-CHR$':Z)  :NEXT:V!=VARPTRCML 

$}:DEF     FNML I  ( Z) =PEEK( V  I  +  1  )+256* 

PEEK(V!+2}:RETURN 
St  670  DATA  &H55,&H IE ,&HB8, 1 , 7 ,&HB9,0, 

9 ,&HBA, 3  9,2 1 . &HBB , 0 . 0 , &HCD , 16.& 

H  IF  .  &H5D . &HCA, 0 , 0 
Ot  68  0  DA  FA  "3   )   2       2   2       2 

I   3 
DJ  690  DATA  "   2   3  313  i  A     3  3  13   3 
2 

II  700  DATA  ■■     11   33  1   3333   1   33 

1  1 
Kfi    7  10     DATA     "     •  1111111         1  1      n      1 

«    720     DATA     "  3     2        3     13     13     13        2 

3 

III  730     DATA     "  112323232323232323211 
PO    740     DATA     "              2323232323 

liP    750     DATA     "  2     3      12     3      12     3 

LO    760     DATA     "  2        3        11  113        2© 
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Michael  A.  Covington 

Here  are  some  graphics  screens  which  don't  require  a  color /graphics  adapter — they'll  work  on  any 
IBM  PC  (or  PCjr),  even  those  equipped  only  with  the  monochrome  display  board. 


Owners  of  the  IBM  monochrome  display  often  feel  a  bit  left  out  because  their  systems  do  not  support 
point-by-point  graphics.  The  monochrome  display  adapter  can  produce  a  variety  of  special  characters 
that  could  be  used  to  construct  drawings,  but  most  programs  never  employ  more  than  a  few  of  them. 

The  brief  program  ac- 
companying this  article  takes 
advantage  of  these  special  char- 
acters to  create  dramatic-looking 
patterns — actually  contour  maps 
of  three-dimensional  mathemat- 
ical functions.  Some  of  the  dis- 
plays look  rather  like  Scottish 
tartans.  The  program  runs  on  a 
PC  or  PCjr  with  any  display, 
but  the  IBM  monochrome  dis- 
play yields  the  best  results. 

Line  160  in  the  program  de- 
fines the  variable  W  as  a  func- 
tion of  ROW  and  COL.  The 
function  can  be  anything  you 
wish.  Here  are  some  functions 
that  result  in  attractive  patterns: 
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W  =  ROW + COL 

W  =  ROW*  COL 

W  =  LOG(ROW)-LOG(COL) 

W  =  LOG(ROW2+COL^) 

W  =  5*SIN((ROW+COL)/10) 

An  almost  infinite  variety  of  other  functions 
are  possible.  Just  substitute  your  function  for  line 
160,  save,  and  then  run  the  program.  Exit  with 
Ctrl-Break. 

PC  Monochrome  Graphics 

Refer  to  "COMPUTEI's  Guide  For  Typing  In  Programs" 
article  before  typing  this  program  in. 


CE 


30 
50 


SCRNWI DTH 
DIM    A$(4) 


80 


IH    ".g    AS  (85  =  "     " 

Ml    70     ASC  1  )=CHRt  C  1  76) 

»F     80     A$C2)=CHR$C  1  77  J 

PO  90  ASC3D=CHR${  1  78) 

HC  100  ASC4D=CHR$t219J 

HI  110  CLSrKEY  OFF 

CP  120  FOR  ROW=  1  TO  22 

JN  130  FOR  COL^l  TO  SCRNWIDTH-1 

NP  140  '  Change  the  following  line 

EK  150  '  to  get  different  patterns 

OH  160  W  =  SQR  C  C2*  CROW- 11  )  3'^2  +  CCOL- 

0D-^2) 
«f  170  PRINT  ASCABSCWJ  MOD  5); 
ON  180  NEXT 
JC  190  PRINT 
NO  206  NEXT 
PP  210  BEEP 
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Update  On  COMAL 
A  SuperBASIC 


Jim  Butterfield,  Associate  Editor 


COMAL  is  a  computer  language  which  was 
developed  in  Denmark  as  an  offshoot  of  BASIC. 
Some  programmers  prefer  it  and  think  of  it  as  a 
streamlined,  extended,  and  systematized  BASIC. 
COMAL  has  been  available  for  some  time, 
mostly  for  Commodore  32K  PET/CBM  machines. 
Previous  versions  have  had  some  success  despite 
a  few  drawbacks  and  implementation  problems. 
Now,  new  versions  of  COMAL  are  being  re- 
leased, and  the  new  packages  look  promising. 

The  New  Generation 

COMAL  has  traditionally  been  available  in  the 
public  domain  (that  means  free).  It's  a  sound  lan- 
guage: The  loose  ends  of  traditional  BASIC  have 
been  tightened  into  a  much  smoother  system. 
The  ease  of  use  for  beginners  has  been  main- 
tained, and  added  features  significantly  enhance 
the  programming  power.  Yet  this  free,  powerful 
language  has  enjoyed  only  modest  success. 

The  problem  has  been  limited  resources. 
Traditional  COMAL  would  fit  only  into  a  32K 
PET/CBM;  thus,  only  users  with  the  biggest  sys- 
tems (of  that  era)  could  use  COMAL.  Second,  the 
COMAL  interpreter  took  up  a  good  deal  of  mem- 
ory, leaving  room  for  only  a  small  user  program. 
To  offset  this  difficulty,  a  "split"  COMAL  was 
developed  which  used  a  separate  editor  and 
interpreter;  but  this  proved  awkward  to  use. 

Until  recently,  the  best  COMAL  arrangement 
was  obtained  by  using  a  CBM  8096  computer; 
with  the  extra  64K  memory,  there  was  plenty  of 
room  for  both  the  interpreter  and  the  user's  pro- 
gram. Alternatively,  a  ROM  board  could  be  pur- 
chased to  implement  COMAL  on  a  CBM  8032; 
this  allowed  large  programs  to  be  written,  but 
the  board  was  costly — about  $400. 

It  looks  like  things  are  changing.  New  ver- 
sions of  COMAL  are  being  released  that  will 
make  it  an  attractive  language.  A  disk  version  for 
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the  Commodore  64  is  now  in  the  public  domain; 
a  cartridge  version  is  soon  to  be  made  available 
for  sale;  and  even  the  ROM  board  for  the 
PET/CBM  8032  is  being  redesigned  to  incor- 
porate interesting  new  features. 

What  Is  COMAL? 

COMAL  may  be  described  in  a  number  of  ways. 
It's  as  easy  as  BASIC  for  beginners,  but  has  the 
power  of  Pascal  when  advanced  features  are 
needed.  It's  a  tightly  defined  superversion  of 
BASIC,  with  much  more  precisely  defined 
keywords  and  with  statements  that  interrelate 
more  closely.  It's  a  BASIC  extension,  with  extra 
graphics,  sound,  and  sprite  commands.  COMAL 
is  a  structured  version  of  BASIC,  complete  with 
IF-THEN-ELSE,  WHILE-ENDWHILE,  and  similar 
features.  It's  an  extensible  language — you  may 
even  write  your  own  keywords. 

COMAL  programs  run  as  fast  as — or  faster 
than — the  equivalent  BASIC  programs.  COMAL 
will  never  have  certain  BASIC  problems  such  as 
garbage  collection. 

For  beginners,  COMAL  can  be  crudely  de- 
scribed as  follows:  You  type  in  a  BASIC  program; 
when  you  list  it  back,  it  looks  as  if  it  has  been 
changed  to  Pascal.  Indentation  has  been  added 
and  formats  trimmed;  it  looks  much  neater.  Some 
errors  are  checked  at  time  of  entry;  some  are 
checked  before  the  run  gets  under  way. 
Meaningful  error  messages  are  given. 

Advanced  programmers  will  be  interested  in 
other  features  of  COMAL.  The  structured  forms 
are  all  there,  but  there's  more:  procedures  (sub- 
routines) and  functions  with  parameter  passing; 
"closed"  procedures  that  are  isolated  from  the 
main  coding;  end-of-file  and  end-of-data  flags; 
recursion;  and  in  some  versions,  error  trapping. 

Users  will  find  new  commands  and  features 
that  make  graphics  and  sound  easier.  To  change 


Give  your  children  more  than  the 

advantage  of  a  computer. 

Give  them  the  Scholastic  Advantage. 

You  probably  realize  the  computer  is  only 
the  first  step.  Now  you  need  Scholastic 
Software  to  turn  it  into  both  a  powerful 
and  entertaining  learning  tool  for  your 
child. 

Scholastic  Software  is  the  only 
software  that  comes  with  the  Scholastic 
Advantage.  This  means  software  which 
uses  your  child's  own  natural  curiosity  and 
love  of  adventure  to  make  learning  valu- 
able skills  fun.  Software  based  on  what 
your  child  is  actually  studying  in  school, 
which  makes  it  relevant  and  practical.  And 
software  which  is  already  being  used 
successfully  by  millions  of  kids  in  schools 
around  the  country. 

At  Scholastic,  we've  put  everything 
we've  discovered  about  how  youngsters 
learn  into  our  new  software  line.  It's  the 
result  of  over  60  years'  experience  making 
learning  both  challenging  and  fun.  In  fact,  you  probably  grew  up  reading  Scholastic  books  and 
magazines  in  school.  Nobody  else  knows  kids  like  we  do  and  it  shows  in  our  new  family  of 
products.  That's  the  Scholastic  Advantage. 

Our  software  family  includes  Agent  U.S.A.,  which  turns  geography  into  an  exciting  adven- 
ture trip  ai'ound  the  country;  Stor)>  Maker,  a  program  that  helps  kids  create  their  own  illustrated 
story  book,  and  Math  Man,  an  action  game  that  makes  learning  math  fun.  Microzine  is  Ameri- 
ca's most  popular  classroom  software,  featuring  four  fun  learning  programs  on  one  disk.  Story 
Tree  is  both  a  creative  writing  tool  and  a  word  processor,  and  Operation:  Frog  is  a  fascinating 
simulation  of  a  biology  lab. 

So  give  the  Scholastic  Advantage.  You'll  be 
surprised  how  fast  the  computer  becomes  one  of 
your  child  s  favorite— and  most  exciting— teachers. 
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cup  this  and  save  $5.00  on  any  purchase      \ 
of  Scholastic  Software! 

Not  a  KlofL-  coupon.  Redeem  by  attaching  dated  cash  register 
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the  background  color  to  black,  type  BACK- 
GROUND 0.  On  the  high-power  end,  COMAL 
64  comes  complete  with  turtle  graphics  com- 
mands: FORWARD  40  and  RIGHT  45  have  the 
same  meaning  as  they  would  have  in  Logo. 

Versions  Of  COMAL 

Disk-based  COMAL  for  the  Commodore  64  is 
named  COMAL  0.14.  It's  free  in  North  America, 
but  it's  not  public  domain.  The  package  prints  a 
copyright  statement,  but  permits  unrestricted  dis- 
tribution and  copying,  COMAL  0.14  is  available 
from  clubs,  user  groups,  and  the  COMAL  user 
group  in  Madison,  Wisconsin.  It's  a  good  lan- 
guage implementation,  complete  with  graphics 
and  a  complete  set  of  error  messages  drawn  from 
disk  as  needed. 

COMAL  2.0  is  a  plug-in  cartridge  for  the  64 
which  is  expected  to  be  available  from  Com- 
modore in  1985  for  less  than  $100.  It's  signifi- 
cantly more  powerful  than  COMAL  0.14 — it 
offers  much  more  program  memory  and  includes 
extra  features  such  as  error  trapping  and  program 
chaining  or  overlaying. 

The  COMAL  board  has  been  redesigned  for 
the  8032  computer.  The  price  of  the  revised 
board  is  expected  to  be  similar  to  the  previous 
version — that  is,  around  $400 — but  there  are 
some  new  features.  First,  if  you  don't  want  to  use 
COMAL  immediately,  you  can  use  BASIC,  and 
the  computer  becomes  an  8096  with  64K  extra 
memory  supplied  by  the  COMAL  board.  Second, 
a  video  board  can  be  added  to  the  assembly  to 
perform  high-resolution  graphics,  including  turtle 
geometry.  Third,  the  board  contains  a  time-of- 
day  and  date  clock  which  is  battery-powered  and 
keeps  good  time  even  when  the  unit  is  off.  I  in- 
stalled a  board  and  checked  the  clock;  before  I 
reset  it,  it  gave  the  correct  time  for  Copenhagen, 
where  it  was  manufactured. 

Documentation 

The  COMAL  Handbook,  by  Len  Lindsay  (pub- 
lished by  Reston  Publishing),  is  a  reference  man- 
ual for  the  language.  It's  just  that:  a  reference 
manual,  and  not  a  tutorial.  You  can  look  things 
up,  but  it's  not  for  learning  the  language. 

Fortunately,  most  COMAL  versions  come 
with  a  disk  of  sample  programs  that  illustrate  the 
features  of  the  language  well.  And  to  be  fair  to 
Lindsay's  book,  it  contains  a  considerable  quan- 
tity of  sample  programming. 

If  you're  interested  in  the  new  64  versions  of 
COMAL,  look  specifically  for  the  second  edition 
of  the  COMAL  Handbook.  The  publication  date 
for  this  new  edition  hasn't  yet  been  set.  The  orig- 
inal handbook  gives  a  great  deal  of  information 
on  COMAL,  but  doesn't  show  the  new  color  and 
graphics  commands  or  other  new  features  such 
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as  error  trapping. 

Most  users  will  benefit  from  the  fact  that 
COMAL  is  derived  from  BASIC.  Their  BASIC 
experience  will  generally  carry  over  to  the  new 
language. 

Beginning  Characteristics 

Users  may  start  COMAL  programming  as  they 
did  BASIC.  Direct  commands  are  allowed  so  that 
statements  such  as  PRINT  5  +  7  can  be  executed. 

Spaces  must  be  used  after  keywords, 
FORK  =  lT05  must  be  written  as  FOR  K=l  TO 
5.  There  are  two  reasons  for  this:  COMAL 
encourages  legibility,  and  COMAL  allows  long 
variable  names.  FORK  could  be  a  variable;  it 
won't  be  confused  with  FOR  K  because  of  the 
space.  By  the  way,  the  whole  variable  name  is 
used,  so  that  FORK  is  distinct  from  FORM,  and 
both  are  different  from  the  variable  called 
FOR'LOVE'OF'IVY. 

Even  though  COMAL  has  a  full  set  of  struc- 
tured statements  available,  it  allows  the  use  of  a 
GOTO  statement.  However,  you  can't  GOTO  a 
line  number;  you  must  GOTO  a  labeled  state- 
ment in  your  program.  COMAL  is  quite  insistent 
that  line  numbers  should  be  used  only  for  editing 
purposes.  The  use  of  GOTO  is  strongly  dis- 
couraged; there  are  usually  plenty  of  alternative 
ways  of  programming  what  you  need. 

Subroutines  are  called,  not  with  GOSUB,  but 
with  EXEC  for  execute.  COMAL  uses  the  term 
procedure  rather  than  subroutine;  a  procedure  is 
given  a  name.  So  instead  of  GOSUB  500  we 
might  code  EXEC  SUMMARY.  Since  procedures 
have  names,  we  don't  need  the  keyword  EXEC. 
Instead  of  EXEC  SUMMARY  we  may  just  write 
SUMMARY,  and  the  interpreter  will  call  the 
procedure  when  it  reaches  that  point.  In  this 
way,  the  language  is  extensible.  We  might  code  a 
program  starting  as  follows: 

100  START 

110  CONTINUE 

120  FINISH 

130  .... 

What  this  sequence  means  is:  Call  procedure 
START,  then  call  procedure  CONTINUE,  then 
call  procedure  FINISH.  Each  of  these  will  need  to 
be  defined  as  a  procedure  (a  type  of  subroutine) 
somewhere  in  the  program,  but  here's  the  point: 
The  above  coding  is  quite  readable;  and  we  have 
essentially  defined  new  program  commands. 

It's  impossible  in  this  short  article  to  deal 
with  the  whole  spectrum  of  commands.  Perhaps 
the  above  will  give  a  flavor  of  how  COMAL  ex- 
tends the  capabilities  of  BASIC. 

A  Mix  Of  Features 

COMAL  isn't  new,  but  there's  a  new  COMAL.  If 
languages  interest  you,  this  one  is  well  worth  a 


Now  your  teenagers 
can  learn  irom  teachers 
who  teach  teachers 
how  to  teach. 

Introducing  The  Series 
by  Master  Teachers  from 
Thoroughbred. 


This  unique  series  offers  your  teenagers  the  rare 
opportunity  to  learn-to  reinforce  and  integrate 
concepts  studied  in  school-through  software  de- 
veloped by  Master  Teachers. 

Teachers  who  have  been  recognized  by  other 
teachers  as  being  truly  outstanding  for  their  know-J 
ledge.  And  for  their  ability  to  inspire  people  to 
learn-not  by  rote, but  through  acfi've  parycipafJon| 
So  that  learning  is  quick,  thorough,  and  fun. 

Master  Teachers  are  so  good  crt  teaching,  in  fact, 
they  teach  tt^achers  how  to  teach. 

11  titles  are  available  now 
Biology 

J  Exploring  that  amazing  food  factory,  the  leaf 
J  Photosynthesis:  unlocking  the  power  of  the  sun 

1  The  fascinating  story  of  cell  growth 

2  How  plants  grow:  the  inside  story 

Math 

1  Decimals  made  simple 

3  Mastering  units  of  measurement 
3  Taking  the  mystery  out  of  metrics 

Social  Science 

3  The  U.S.  Constitution:  our  guarantee  of  liberty 
3  The  Constitutional  amendments:  what  they  mean 
to  you 

Chemistry 

3  Molecules  and  atoms:  exploring  the  essence  of 

matter 
3  The  how's  and  why's  of  migrating  molecules 

More  to  come.  Plus  English,  physics . . . 
All.  with  advanced  color  graphics. 

Level  of  knowledge  covered:  junior  high  to  adult 
(except  "Decimals;'  elementary  to  senior  high). 

For  use  with:  IBM  PC,  PCjr.'  Available  soon  for 
Apple  He,  lie." 

Visit  your  dealer  foday.  Or  call  us  at  800-526-3968 

(or  201-685-9000).  Or  write:  SMC  Software  Systems 
1011  Route  22,  Bridgewater,  NJ  08807 
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look.  It's  easy  on  the  beginner,  yet  it's  not  limit- 
ing to  the  expert  programmer.  It's  more  than 
BASIC,  not  exactly  a  Pascal,  and  different  from 
Logo — but  it  has  some  of  the  characteristics  of  all 
three  languages. 

It's  inexpensive  to  try.  You  may  find  that  it's 
just  what  you  have  been  looking  for. 

Further  information  on  COMAL  may  be  ob- 
tained from: 

COMAL  User's  Group 
5501  Groveland  Terrace 
Madison,  Wl  53716 

Restart  Publishing 
11480  Sunset  Hills  Road 
Restart,  VA  22090 

COMAL  Examples 

The  user  may  input  what  appears  to  be  a  BASIC 
program;  when  it  is  listed,  it  appears  in  a  signifi- 
cantly different  format,  but  does  the  same  thing. 


Use 

r Input 

COMAL  Listing 

10 

FOR  J=l 

TO 

20 

0010 

FOR  J:=l  TO  20  DO 

20 

T=0 

0020 

Ts=0 

30 

FOR  K=l 

TO 

J 

0030 

FOR  K:=l  TO  J  DO 

40 

T=T+K 

0040 

T:=T+K 

50 

NEXT  K 

0050 

NEXT  K 

60 

PRINT  T 

0060 

PRINT  T 

70 

NEXT  J 

0070 

NEXT  J 

Note  that  the  COMAL  editor  has  provided  in- 
dentation to  more  easily  identify  the  loops,  and 
has  changed  the  syntax  of  FOR  and  assignment 
statements  slightly. 

An  experienced  COMAL  programmer  might 
streamline  the  coding  along  the  following  lines: 


0010 

FOR  J:=l  TO  20  DO  SUM 

0020 

PROC  SUM 

0030 

T:=0 

0040 

FOR  K!=l  TO  J  DO  T:+K 

0050 

PRINT  T 

0060 

ENDPROC 

Here  there  are  no  NEXT  statements,  and  both 
FOR  statements  are  one-line  loops.  The  coding 
within  the  FOR  J-NEXT  J  loop  has  now  been  de- 
fined as  a  procedure  called  SUM  and  is  called  as 
needed.  The  statement  T=T-t-K  has  been  re- 
placed by  the  more  efficient  T:  +  K.  The  program 
will  run  a  little  faster  in  its  new  coding,  but  its 
major  advantage  is  that  it's  neater. 

The  user  might  take  things  a  step  further  by 
using  longer  variable  names  and  passing  a  value 
to  the  procedure: 

0010  FOR  J:=l  TO  20  DO  SUM(J) 

0020  PROC  SUM (VALUE) 

0030    TOTAL  1=0 

0040    FOR  INDEX :=1  TO  VALUE  DO  TOTAL t+IN 

DEX 
0050    PRINT  TOTAL 

0060  ENDPROC 
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Labels  such  as  TOTAL  and  VALUE  would  be 
forbidden  in  BASIC  (the  keywords  TO  and  VAL 
are  there),  but  not  in  COMAL.  The  new  program 
takes  slightly  more  space  than  before  and  runs  at 
the  same  speed.  Procedure  SUM  could  now  be 
completely  disconnected  from  the  main  routine 
(via  PROC  SUM(VALUE)  CLOSED)  since  it  is 
passed  all  the  required  data;  it  doesn't  need  to 
"raid"  the  main  program  variables. 

We  can  go  a  step  further  by  using  a  defined 
function  in  this  case: 

0010  FOR  J:=l  TO  20  PRINT  SUM(J) 

0020  FUNC  SUM (VALUE) 

0030    TOTAL :=0 

0040    FOR  INDEX :=1  TO  VALUE  DO  TOTAL s+IN 

DEX 
0050    RETURN  TOTAL 

0060  ENDFUNC 

The  value  of  SUM  is  calculated  each  time  it  is 
used.  Using  a  defined  function  can  generate  a 
very  readable  program.  The  statement  RETURN 
is  different  from  a  BASIC  subroutine  RETURN.  It 
means,  "give  back  a  value  of  TOTAL  to  the  call- 
ing program." 

Common  Sense  And  COMAL 

This  program  generates  the  sums  of  various  se- 
ries of  numbers.  It's  meant  to  show  COMAL  op- 
tions; it's  certainly  not  the  best  way  to  do  the 
job.  As  any  math  teacher  will  tell  you,  the  sum 
of  the  numbers  from  1  to  J  can  be  calculated  by 
the  formula  0  +  l)*J/2.  We  could  therefore  re- 
duce the  function  to  a  single  line  and  write  the 
program  as  follows; 

0010    FOR   Js=l    TO    20    PRINT    SUMCJ) 
0020    FUNC    SUM (VALUE) 
0030         RETURN    (VALUE+l)*VALUE/2 
0040    ENDFUNC 

That's  not  an  advantage  caused  by  the  lan- 
guage— that's  just  a  little  math  and  common 
sense.  © 
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IMAGINE  IT.  CREATE  II  EVEN  PRINT  IT 
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You  have  the  vision.  Now  you've  got  the  toucti.The  KoolaPad™  touch  tablet 
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The  KoalaPad  comes  complete  with  graphics  software  that 
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THE  BEGINNER'S  PAGE 


Tom  R.  Halfhill,  Staff  Editor 


Starting  this  month,  "The  Beginner's  Page"  will  be 
written  by  Tom  R.  Halfhill  editor  of  COMPUTE!. 
Halfhill's  former  column  in  COMPUTE!,  "Questions 
Beginners  Ask,"  will  he  incorporated  into  "The 
Beginner's  Page." 


A  Column  For  Everybody 

Welcome  to  the  new  Beginner's  Page.  A  popular 
column  in  COMPUTE!  since  March  1981,  "The 
Beginner's  Page"  was  conceived  as  a  way  to  in- 
troduce the  main  concepts  of  personal  computing 
to  beginners.  But  it's  also  a  way  to  unite  the 
users  of  the  many  different  computers  covered  in 
COMPUTE!. 

That's  why  "The  Beginner's  Page"  will  con- 
tinue to  involve  every  computer  brand  covered 
by  COMPUTE!.  It  doesn't  matter  if  you  have  a  $79 
Commodore  VlC-20  or  a  $4000  IBM  PC.  If  you 
have  an  interest  in  learning  more  about  personal 
computing,  that's  enough.  As  always,  we  look 
forward  to  your  questions,  comments,  and 
suggestions.  We'll  devote  most  of  each  month's 
column  to  a  specific  topic,  and  then  conclude 
with  an  answer  to  a  general-interest  question, 
much  like  "Questions  Beginners  Ask."  Some- 
times the  question  will  come  from  one  reader's 
letter,  and  other  times  it  will  be  culled  from  a 
number  of  letters  asking  pretty  much  the  same 
thing.  So  keep  the  mail  coming. 

Emulators:  An  Impossible  Dream? 

Certain  types  of  questions  consistently  recur  in 
the  mail  we  receive  from  readers.  One  such  ques- 
tion has  to  do  with  emulators. 

An  emulator  is  an  add-on  accessory  or 
adapter  that  lets  a  computer  run  programs  de- 
signed for  another  computer  which  is  normally 
incompatible.  The  concept  of  an  emulator  is  fas- 
cinating, almost  mesmerizing,  especially  for 
beginners.  Imagine  having  access  to  the  hun- 
dreds and  even  thousands  of  programs  available 
for  other  computers.  It  seems  that  your  software 
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problems  would  be  solved  overnight. 

Unfortunately,  it's  not  that  simple,  True 
emulators  are  very  rare  indeed.  If  ever  there  was 
reason  to  observe  the  warning  "Let  the  buyer  be- 
ware," you  should  heed  it  when  encountering  a 
sales  pitch  for  an  emulator. 

For  instance,  when  the  Commodore  64  first 
hit  the  market,  there  were  all  kinds  of  rumors 
about  forthcoming  Apple  emulators.  Several 
companies,  supposedly,  were  preparing  plug-in 
modules  that  would  let  Commodore  64  owners 
simply  load  an  Apple  program  off  a  disk  and 
type  RUN.  Some  companies  even  advertised 
their  Apple  emulators  in  magazines.  But  they 
never  materialized. 

Elusive  Emulators 

We  received  scores  of  letters  from  readers  asking 
about  these  emulators,  and  we  followed  every 
lead.  But  each  time  we  contacted  the  company 
involved,  we  got  pretty  much  the  same  answer; 
"Available  soon."  Of  course,  "soon"  stretched 
into  "never." 

At  the  time,  the  idea  of  an  Apple  emulator 
held  great  appeal  for  Commodore  64  owners  be- 
cause there  wasn't  much  software  for  their 
brand-new  computer.  Now,  two  years  later, 
there's  a  virtual  glut  of  Commodore  64  software 
and  the  idea  has  lost  some  of  its  attraction.  Even 
though  the  Apple  has  acquired  a  huge  software 
library  (estimated  at  10,000  programs)  after  more 
than  seven  years  on  the  market,  the  Commodore 
64  software  has  all  been  written  within  the  past 
two  years  and  is  generally  more  up  to  date.  In 
fact,  there  are  probably  some  Apple  owners  to- 
day who'd  like  to  get  their  hands  on  a  Com- 
modore 64  emulator. 

Over  the  years  we've  heard  wishes,  rumors, 
and  announcements  of  other  emulators,  too; 
adapters  to  make  Atari  game  machine  cartridges 
compatible  with  Atari  computers,  or  vice  versa;  a 
Commodore  64  emulator  for  the  VIC-20;  and 
even  an  IBM  PC  emulator  for  the  Coleco  Adam 
(actually  announced  by  Coleco  for  tentative  re- 
lease in  late  1984).  But  chances  are  you'll  never 
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Programming  the  ViC's  1 7  chapters  ad- 
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see  any  of  them.  Or  if  you  do,  they'll  scarcely  be 
cost-effective. 


Turning  Mountains  Into  Prairies 

There  are  two  problems  to  overcome  when 
designing  an  emulator;  First,  you  have  to  exactly 
duplicate  every  hardware  function  of  the  com- 
puter you're  trying  to  emulate  (while  avoiding 
patent-  and  copyright-infringement  suits);  and 
second,  you  have  to  match  or  exceed  the  perfor- 
mance and  cost- effectiveness  of  the  computer 
you're  trying  to  emulate. 

Let's  tackle  the  first  problem.  It  might  seem 
that  a  Commodore  64  and  an  Apple  He,  for  in- 
stance, have  a  lot  in  common:  Both  have  64K  of 
Random  Access  Memory  (RAM),  16  colors,  high- 
resolution  graphics  modes,  a  standard  40-column 
screen  format,  built-in  Microsoft  BASIC,  and 
compatible  central  processing  units  (the  eight-bit 
6502/6510  microprocessor).  But  these  details  are 
superficial.  Internally,  the  computers  are  com- 
pletely different. 

Both  computers  may  have  64K  of  RAM,  but 
the  way  it's  laid  out  is  so  dissimilar  that  it's  like 
comparing  64  acres  of  Kansas  prairie  with  64 
acres  of  Colorado  mountains.  The  color  capabili- 
ties, graphics  modes,  methods  of  screen  display, 
BASICS,  and  internal  operating  systems  are  like- 
wise totally  different. 

There  are  ways  around  these  incompatibil- 
ities, but  then  you  run  into  the  second  problem. 
It's  been  said  that  any  computer  can  emulate  any 
other  computer — as  long  as  expense  and  perfor- 
mance are  not  considerations.  In  other  words,  you 
could  bulldoze  the  Rocky  Mountains  to  turn 
them  into  prairies,  and  dump  the  rocks  onto  the 
Kansas  prairies  to  turn  them  into  mountains,  but 
is  it  worth  the  trouble? 


Emuiator= Computer 

The  only  practical  way  to  build  an  emulator  is  to 
shrink  the  first  computer  down  to  a  box  or  mod- 
ule that  plugs  into  the  second  computer.  Usually 
it's  not  worth  it,  because  you  could  simply  buy 
the  first  computer  for  not  much  more  than  the 
emulator  would  cost.  For  instance,  once  at  a 
computer  show  we  saw  an  Atari  VCS  game  ma- 
chine emulator  for  the  VIC-20,  It  really  worked, 
because  essentially  it  was  an  Atari  VCS  in  a 
plug-in  module.  However,  it  cost  $89.95,  and 
Atari  game  machines  at  that  time  were  selling  for 
$99.95.  So  the  emulator  cost  $10  less,  but  didn't 
come  with  a  pair  of  joysticks,  paddle  controllers, 
or  a  free  game  cartridge  as  the  VCS  does. 

Similarly,  one  Apple  emulator  that  was  an- 
nounced for  the  Commodore  64  was  to  be  priced 
at  about  $800.  But  at  some  discount  dealers,  you 
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can  buy  an  Apple  lie  and  a  disk  drive  for  not 
much  more.  Why  buy  the  emulator? 

For  an  emulator  to  be  worthwhile,  it  should 
provide  at  least  90  percent  compatibility  at  a 
price  significantly  less  than  what  the  other  com- 
puter would  cost.  Even  then  you  should  balance 
the  cost  of  the  emulator  against  the  benefits  of 
running  the  other  computer's  software. 

Admittedly,  it  would  be  nice  if  we  could  buy 
inexpensive  emulators  that  would  let  us  run  soft- 
ware written  for  everybody  else's  computers,  be- 
cause then  our  choice  of  which  computer  to  buy 
wouldn't  be  so  difficult.  It  would  also  be  nice  if 
we  could  buy  a  Datsun  or  Renault  and  repair  it 
with  Chevrolet  or  Ford  parts,  and  vice  versa.  But 
realistically,  neither  is  likely  to  happen  for  a  long 
time,  and  for  many  of  the  same  reasons. 


CUiestions  Beginners  Ask 

Qln  your  September  column  ["Questions 
Beginners  Ask"]  you  suggested  using  a 
bulk  eraser  or  an  audio  recorder  to  erase  tapes. 
There  is  a  much  simpler  way  that  I  have  been 
using  with  my  TRS-80  Color  Computer,  and 
there's  no  reason  it  shouldn't  work  with  any 
other  micro.  Why  not  just  rewind  the  tape, 
press  PLAY  and  RECORD  on  the  recorder,  and 
type  CLOAD  "X"  ? 

Ken  Mclsaac 

A  Essentially  this  is  identical  to  one  of  the 
methods  I  recommended — place  the  tape  in 
an  audio  recorder,  insert  a  null  plug  into  the 
microphone  jack  or  turn  down  the  recording 
level,  and  press  PLAY  and  RECORD.  Either  way, 
you're  erasing  the  tape  by  recording  silence  over 
the  previous  material. 

However,  your  method  works  only  on  TRS- 
80  computers;  Commodore,  Apple,  Tl,  and  IBM 
computers  don't  have  a  CLOAD  command.  Atari 
BASIC  uses  CLOAD,  but  if  you  try  typing 
CLOAD  and  pressing  RECORD  and  PLAY,  the 
tape  stops  after  a  short  while  and  the  computer 
reports  ERROR  138 — device  timeout.  When  the 
Atari  detects  no  program  on  the  tape,  it  stops  the 
recorder  motor.  As  mentioned  in  September's 
column,  you  can  get  around  this  by  pressing 
RECORD  and  PLAY  and  entering  POKE 
54018,52  to  start  the  motor,  and  POKE  54018,60 
to  stop  the  motor. 

In  any  event,  these  methods  are  inefficient 
ways  to  erase  a  cassette.  It  takes  a  half-hour  to 
erase  a  C-30,  an  hour  to  erase  a  C-60,  etc.  A  bulk 
tape  eraser  does  the  same  thing  in  a  few  seconds, 
and  saves  wear  and  tear  on  your  recorder.  ® 
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When  Jennifer's  parents  discovered 
DesignWare  programs,  they  put  Jennifer  in 
a  class  by  herself. 

Because  unlike  most  educational 
software,  DesignWare  gives  Jennifer  indi- 
vidualized attention  for  months  on  end. 

For  starters,  DesignWare  focuses  on 
important  skills— the  ones  Jennifer  learns  in 
sciiool.  In  fact,  all  DesignWare  programs 
are  developed  by  educators.  And  tested 
by  kids. 

The  graphics,  sound  and  game  play  are 
unquestionably  superior.  If  they  weren't, 
they  couldn't  keep  learners  like  Jennifer 
involved  for  as  long  as  they  do. 

DesignWare  programs  provide  multiple 
levels  of  challenges,  which  let  Jennifer 
continue  to  grow  long  after  she  first  starts 
to  use  each  program. 

But  best  of  all,  Jennifer  won't  really 
outgrow  a  DesignWare  program.  Because 
they're  designed  to  let  her  type  in  her 
own  questions  and  problems. 


So  Jennifer's  parents  can  tailor  her 
DesignWare  program  to  match  her  home- 
work assignments.  Or  Jennifer  can  change 
her  program  to  challenge  her  parents. 

Jennifer's  parents  think  DesignWare  is 
in  a  class  by  itself.  So  it's  not  surprising  they 

f;ive  her  DesignWare.  Because  they  think 
ennifer's  in  a  class  by  herself. 

FOR  ALMOST  EVERY  AGE, 
SUBJECT  AND  COMPUTER. 

DesignWare  offers  programs  for  children 
ages  4  to  16,  and  for  parents  of  all  ages. 

They  cover  a  wide  range  of  important 
subjects  including  math,  geometry,  algebra, 
geography,  vocabulary,  spelling,  grammar, 
history,  computer  literacy,  and  music. 

And  they  run  on  Apple,"  Atari," 
Commodore  64,'"  IBM'  PC  and  IBM"  PCjr. 
For  the  name  of  your  nearest  dealer  or 
to  order  our  free  catalog,  call  us  toll-free 
at  (800)  572-7767.  {415-546-1866  in 
California.) 
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More  Ways  Computers 

Made  Me  Smarter 

After  Only  Thirteen  Years 

Of  Daily  Use 


Last  month,  on  the  occasion  of  my  third  anniver- 
sary as  a  COMPUTE!  columnist,  I  recounted  some 
of  the  blessings  computers  have  brought  me: 
Cuisinart-brain  thinking  (the  ability  to  process 
facts  by  slicing  them,  dicing  them,  and  mixing 
them  together);  an  algorithmic  lifestyle  (applying 
patterned  thinking  to  problems  of  everyday  life, 
such  as  how  to  turn  off  an  unfamiliar  shower 
faucet  in  a  hotel  bathroom);  lightning- fast  logic 
(like  the  time  it  took  me  only  24  hours  to  realize 
I  was  wearing  a  name  badge  upside-down);  and 
new-found  mechanical  aptitude  (as  evidenced  by 
my  futile  attempts  to  open  up  a  new  portable 
computer  until  rescued  by  my  seven-year-old 
daughter). 

But  the  blessings  don't  end  there.  No,  13 
years  of  working  with  computers  have  enhanced 
my  life  in  other  ways  as  well.  For  example... 

Blessing  5:  I've  Become  A  Whiz  With 
Robots 

My  family  and  1  live  an  "Erma  Bombeck  life- 
style." That  means  our  house  is  a  mess,  our  lives 
are  chaotic,  and  we  struggle  through  each  day 
doing  our  best  just  to  cope. 

But  last  week  was  even  worse. 

Last  week  a  film  crew  from  the  PBS  program 
The  New  Tech  Times  descended  on  our  house  to 
shoot  a  profile  of  me  and  my  family  (and  our  14 
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robots  and  23  computers),  and  a  robot  product 
review. 

The  film  crew  arrived  Thursday  morning 
and  spent  the  entire  day  taping  program  seg- 
ments all  over  the  house.  They  filmed  in  my 
study,  in  the  dining  room,  the  rec  room,  the  hall- 
ways, and  in  our  bedrooms. 

At  one  point,  late  in  the  day,  my  v^ofe  Janet 
came  into  the  house  and  gasped.  She  had  abso- 
lutely forbidden  us  to  shoot  in  the  living  room,  yet 
there  we  were,  complete  with  a  dozen  robots,  gi- 
ant, aluminum  umbrella  reflectors  for  the  camera 
lights,  and  thick,  snakelike  cables  draped  over  our 
new  couch. 

In  total  despair,  Janet  dashed  into  the  room, 
and  swiped  up  the  Christmas  cards  that  had 
been  sitting  over  the  mantelpiece  for  at  least 
seven  months.  "I  can  see  there  are  no  wives  and 
mothers  on  this  film  crew,"  she  muttered  as  she 
stalked  out  of  the  room. 

Earlier  in  the  week,  to  get  ready  for  the  pro- 
gram, I  had  panicked  and  gone  "over  the  top" 
(as  the  English  say),  and  tried  to  get  everyone  in 
my  life  into  the  show.  I  had  my  mother  fly  in 
from  Pennsylvania  to  show  how  she  and  Catie 
have  become  computer  pen  pals  on  The  Source.  I 
had  helped  my  five-year-old  son  Eric  set  up 
cubbyhole  "offices"  under  his  bed  and  under- 
neath my  desk  in  my  study  so  he  could  show 
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game,  poster  and 
stickers  in  a  sturdy, 
attractive  vinyl 
binder  -  with  each 
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There's  something 
new  for  everyone  in 
your  family!  The 
playful  animation  and 
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educational  programs 
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how  he  uses  a  portable  computer  to  do 
"gobbledygook  processing." 

1  had  organized  two  dozen  neighborhood 
kids  to  try  to  teach  one  of  our  robots  how  to 
skateboard.  We  had  bought  Topo  the  robot  a 
black  cape  and  programmed  him  to  breakdance 
with  Eric,  to  the  tune  of  Michael  Jackson's  "Beat 
It."  We  had  enlisted  the  teachers  and  students  in 
a  preschool  and  two  high  schools  to  show  how 
they  were  programming  computers  and  robots 
and  playing  with  them.  And  I  had  even  managed 
to  persuade  Olga  Pagenhardt,  the  70-year-old 
director  of  Roanoke's  "Programs  for  Retired 
People,"  to  be  present  to  show  my  concern  for 
senior  citizens  and  computers. 

To  get  to  all  the  schools  and  other  sites  for 
filming,  we  formed  a  caravan  of  vans  and  cars, 
loaded  with  people,  cameras,  computers,  and  ro- 
bots, and  we  wound  our  way,  in  a  big  hurry, 
around  the  streets  of  Roanoke.  Robots  sat  on  car 
seats  and  on  the  floors  of  the  vans,  and  peeked 
out  of  every  window  at  fellow  motorists  and 
passersby.  And  each  time  we  turned  a  sharp  cor- 
ner, a  robot  would  tumble  over  and  lose  an  arm 
or  bend  an  antenna. 

The  house  was  literally  crawling  with  robots. 
We  had  a  HEROjr,  we  had  a  Talking  Topo,  we 
had  a  F.R.E.D.  (Friendly  Robotic  Educational 
Device),  a  Maxx  Steele,  a  Big  Trak,  an  Armatron, 
and  eight  little  crablike  robots  that  bounced  and 
hobbled  their  way  across  our  kitchen  floor. 

The  robots  were  the  center  of  the  show,  but 
they  were  so  finicky  they  almost  caused  me  to 
have  a  nervous  breakdown. 

We  had  a  HEROjr,  for  example,  for  two 
weeks  before  the  program.  He  worked  perfectly, 
he  visited  the  kids  at  the  preschool  a  couple  of 
times,  and  he  was  a  lovable  addition  to  our 
family. 

Then,  inexplicably,  he  ceased  to  function. 

To  bring  him  back  to  life,  we  tried  human- 
to-robot  resuscitation.  We  tried  pulling  off  his 
head,  taking  off  his  clothes,  and  everything  else 
we  could  think  of.  But  no  luck.  He  was  in  the 
Robot  Happy  Hunting  Ground,  and  we  couldn't 
bring  him  back. 

That's  just  when  Topo  the  robot  decided  to 
become  a  problem.  Topo,  too,  had  been  A-OK 
for  over  a  month.  Then,  in  quick  succession,  he 
suffered  memory  lapses,  his  infrared  "eye" 
stopped  working,  and,  worst  of  all,  his  recharger 
disappeared.  Anybody  who  has  ever  hung 
around  with  robots  knows  how  serious  it  is 
when  a  robot  can't  find  his  recharger. 

Wednesday  afternoon,  the  day  before  the  TV 
film  crew  came,  was  the  worst.  Topo  wasn't 
working.  HEROjr  wasn't  working.  And  we  had 
just  gotten  a  shipment  of  little  robots  in  the  mail, 
and  the  most  important  little  robot  was  broken. 
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"I  give  up!"  I  cried.  "I  hate  robots!  1  never 
want  to  see  another  robot!  Get  them  out  of  my 
sight.  I'm  going  back  to  bed." 

Then  Eric  came  to  the  rescue. 

Eric  had  just  come  home  from  school  and 
walked  in  on  my  tirade.  In  his  own  breezy,  take- 
charge  manner,  five-year-old  Eric  barged  into  a 
kitchen  filled  with  computers,  robots,  and  adults, 
sat  down  at  the  table,  and  began  fooling  with  the 
broken  robot. 

A  moment  later  it  beeped! 

Then  its  lights  came  on.  And  it  beeped  again. 

Then  it  began  jerkily  moving  around  the 
kitchen  table.  It  crawled.  It  stopped.  It  lurched.  It 
stopped.  It  looked  like  a  tipsy  turtle  ambling 
across  a  fishing  boat  in  high  seas. 

When  I  saw  the  robot  work  I  grabbed  Eric  and 
gave  him  a  big  kiss  and  a  hug,  "I  don't  believe 
it,"  I  said.  "You  fixed  it.  How  did  you  do  it?" 

"I  just  pushed  the  buttons,"  Eric  said.  "Do 
you  have  any  more  robots  I  can  fix?" 

Eric's  dramatic  rescue  of  the  robot  turned  the 
whole  day  around.  Within  minutes  we  had  found 
Topo's  recharger,  and  we  had  lined  up  a  new 
HEROjr  to  arrive  before  the  TV  crew  showed  up 
the  following  morning. 

Eric  and  I  sat  on  the  kitchen  floor  having 
little  robots  bounce,  jounce,  and  try  to  run  up 
our  pantlegs.  Once  again  I  was  happy.  Once 
again  I  felt  like  Fred  D'Ignazio,  Robot  Tamer 
Extraordinaire. 

Blessing  6: 1  Can  Spot  A  Shortcut  A 
Mile  Away 

Last  spring,  I  took  several  computers  and  robots 
with  me  to  London,  England,  to  teach  a  "Robot- 
ics Literacy"  course.  I  described  my  adventures 
in  the  October  1983  issue  of  COMPUTE!,  in  my 
column  "There's  A  Robot  In  My  Room." 

In  that  column,  I  told  how  I  tried  to  make  a 
HERO  robot  I  had  taken  with  me  into  a  robotic 
alarm  clock  that  would  wake  me  at  5:30  a.m. 
each  morning  so  I  could  prepare  the  lectures  for 
my  students  before  class. 

I  went  to  extreme  lengths  to  get  HERO  to 
become  an  alarm  clock.  I  positioned  him  per- 
fectly, right  beneath  my  bedroom  window.  I 
wrote  a  program  in  hexadecimal  and  loaded  it 
into  HERO  by  punching  the  buttons  on  top  of 
his  head.  I  activated  his  light  sensor,  so  he  could 
look  out  the  window  and  watch  the  sun  coming 
up,  then  wake  me  just  after  dawn.  The  sunlight 
was  supposed  to  trigger  his  light  sensor,  which  in 
turn  would  trigger  HERO  to  start  talking.  "Good 
morning/  Fred.  Time  to  wake  up.  Get  out  of  bed, 
you  sleepyhead,"  he  was  supposed  to  say.  "It's 
5:30  a.m." 

And  he  did  say  it.  But  he  didn't  say  it  at 
5:30  the  next  morning.  He  said  it  at  11:00  p.m. 


You  bought  a  con^ter  to  cultivate  ^wu*  kids'ininds. 
Mate  sure  itls  beming  £ruit,  not  growing  vegetables. 


Mrodudng  a  whok  crop  of  Learning 
Adventuire  games  from  ^rinnaker. 

When  it  comes  to  cultivating  adventurous 
young  minds,  the  computer's  potential  is 
endless. 

Unfortunately,  the  search  for  software 
that  makes  the  most  of  that  potential  has 
been  endless,  too. 

That  is.  until  Spinnaker  created  the 
Learning  Adventure  Series.  A  unique  collec- 
tion of  games  that  reward  curiosity  with 
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PRESIDENTS 

CHOICE.'" 

Welcome  to  the  WTiite  House  - 
you're  the  President  of  the 
United  States!  Make  the  right 
decisions  and  you'll  win 
re-election.  Ages  13-AduIt. 


hours  of  adventure  and  learning.  So  the 
time  kids  spend  with  our  games  will  help 
them  develop  valuable  skills.  Instead  of  just 
tired  thumbs. 

But  what  really  makes  our  Learning 
Adventure  games  unique -educational  value 
aside  -  is  how  much  fu  n  they  are.  Which  isn't 
too  surprising  when  you  consider  you  can 
do  things  like  bargain  with  aliens,  search  a 
haunted  house,  or  build  your  own  railroad 
empire. 


It's  new! 

ROCK 'N' RHYTHM.™ 

It's  your  own  recording  studio, 
complete  with  instruments  and 
•quipment.  Play  and  record 
■j.Kisting  music,  or  experiment 
with  your  own  melodies  and 
Ttiythms.  Ages  10-Adult. 


in  fact,  our  games  are  so  much  fun,  kids 
will  really  enjoy  developing  some  very  impor- 
tant skills.  Deductive  reasoning,  note  taking, 
and  problem  solving,  for  instance. 

So.  if  you're  in  the  market  for  software 
that  will  truly  cultivate  young  minds,  pick  the 
Spinnaker  Learning  Adventure  Series. 

It's  the  best  way  to  be  sure  your  search 
will  be  fruitful. 

Spinnaker  Learning  Adventure  games  are  available 
for  Apple,"  Atari,*  IBM*  and  Commodore  64 '"  home 
computers. 

it's  new!  TRAINS.™ 

You're  in  charge  of  an  old-time 
railroad  -  and  whether  it  turns 
into  a  bonanza  or  a  bust  depends 
on  haw  well  you  ru  n  it.  But  either 
way  you'll  find  that  working  on 
this  railroad  is  a  challenge  -  and 
a  lot  of  fun!  Agis  10-Adutt. 
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We  make  learning  fun. 
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Atari  and  Commodore  64 
(ROCK  'N'  RHYTHM  and  TRAINS). 
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ple statistics  ("Mean, 
Variance,  and  Standard 
Deviation"),  and  more.  A 
wide  variety  of  applications 
f  software,  plus  games. 
f  Thirty-three  ready-to-type-in 
"""■""""'  3ms  at  a  low  cost. 

ISBN  0-9i}2386^2-6 


COM(>UTEi'tl 
VC-20  and  CortVT^odofe  64| 

TooffKtt: 
BASIC! 


yiC-20and 
iCommodore  64  Tool 

Kit:  BASIC 

Don  Heeb 

This  comprehensive  guide 
to  the  BASIC  ROM  routines 
in  the  VIC-20  and  Com- 
modore 64,  thoroughly 
documented  and  cfeorly 
written,  shows  programmers 
how  to  cali  these  routines 
from  their  own  BASIC  or 
machine  language  pro- 
grams, Not  only  a  "how- 
to,"  the  Tool  Kit  \s  also  an 
extensive  reference  guide 
to  this  important  part  of 
Commodore  BASIC.  For 
intermediate  to  advanced 
.  programmers.  ^ 

$16.95  I 

ISBN  0-942386-32-9 


BASIC 
Programs 

lor  the 

IBM  PC  and  PCjr 


to  itoMiKa  caoMOcn.  ta^ras  hxvcorivi. 
rwocv  to  (fo*  «  «i!l  fvi 


Easy  BASIC  Programs 
for  ttie^  IBM  PC  and 
PCjr 

Brian  Ftynn 

From  games  and  money 
managers  to  statistical  cal- 
culators, business  forecasters, 
and  household  planners,  this 
wide-ranging  cotlection  of  45 
programs  for  your  PC  or  PCjr 
has  something  for  almost 
everyone,  "Pie  Plot"  draws 
charts,  "Computer  Cash 
i?egister"  turns  your  conv 
puter  into  on  electronic  reg- 
ister, and  "Time-Series 
Forecasting"  predicts  future 
trends.  "Household  Budget," 
"Paycheck  Anolysis,"  and 
"Municipal  Bond  Buyer^'vheip 
you  organize  your  personal 
and  household  finances.  Or 
play  strategic  games,  com- 
pute calculus  problems,  and 
even  analyze  statistics. 

$t4,9S 

iSBM.0i5fi23S6-5a-2 


To  order  your  copy,  coi!  toil-free  1-800-334-0868  or  write: 
COMPUTE!  Bo#:s.  P.O.  Box  5406,; Greensboro,  NC  27403 

Please  include  o  $2.00  shipping  and  handling;  charge  per  book  on  of!  book  orders:  ■■ ' 


Finally,  a  computer  keyboard 

kids  can  use. 

A  computer  can  help  your  child  learn  but  the  keyboard  often  gets  in  the  way.  It's  a  jumble  of  keys  that's  confusing  and  hard 
for  little  fingers  to  operate.  And  it's  not  much  fun. 

Introducing  Muppet  Learning  Keys  from  Koala  Technologies. 

The  first  computer  keyboard  made  especially  for  young  children.  And  the  only  keyboard 
with  Kermit,  Miss  Piggy  and  the  Muppet  gang  right  on  it  —  ready  to  introduce  your 
child  to  the  magic  of  letters,  numbers,  and  colors. 

Imagine  youVe  five  years  old. 
Now  pick  a  keyboard. 

An  easy  choice,  isn't  it?  That's  because  Muppet  Learning  Keys  was  created  by 
education  specialists  to  make  learning  an  adventure  for  your  child. 
Unlike  conventional  keyboards,  all  the  letters  and  numbers  are  in  order.  So  a 
child  can  find  A-B-C  and  1-2-3  without  hunting  all  over  the  keyboard. 

Press  any  key  on  the  keyboard  and  something  always  happens.  Kermit  flies  a 
kite.  Miss  Piggy  eats  a  pretzel.  Fozzie  puts  out  a  fire. 

That's  how  the  fun  begins.  But  soon,  your  child  starts  to  explore  and  ex- 
periment. How  many  kites  can  Kermit  fly?  In  how  many  colors?  What  do  the 
other  letters  mean? 

Muppet  Learning  Keys  has  things  that  every  child  knows  and  loves— a  compass,  a  ruler,  an  eraser  and  a  blackboard.  Lots  of 
stuff  that  a  kid  can't  wait  to  get  his  hands  on. 

All-consuming  tests. 

When  it  came  time  to  test  this  new  marvel,  we  turned  to  the  experts. 

Children. 

We  let  them  do  their  worst  to  it.  Peanut  butter.  Teeth.  Even  Ketchup. 

Then  we  wiped  its  washable  mylar  surface  with  a  sponge,  and  plugged  it  in. 

And  those  kids  did  their  best  with  it— having  fun  while  they  experienced  the 
joy  and  wonder  of  learning. 

Give  your  child  Muppet  Learning  Keys  and  make  computer  learning  child's  play. 

Muppet  Learning  Keys. 

The  hands-on  keyboard  for  kids. 

For  the  Apple  lie,  Apple  lie,  and  Commodore  64  computers. 

In-box  software  by  Sunburst  Communications.  Muppet  Learning  Keys  works 

with  software  that  is  designed  or  modified  for  it. 

Commodore  is  a  trademark  of  Commodore  Business  Machines.  Inc  Apple  is  a 
registered  trademarl!  of  Apple  Compuier  Inc.  Muppet  Learninj  Kt^s.  Muppei 
and  cfiaricier  names  are  trademarks  of  Heoson  Associates.  Inc. 


The  symbol  V<-/ 
The  symbol    iff 


IS  a  trademark  of  Ko^la  Technologies  Corporation 
is  a  trademark  of  Sunburst  Communications. 


I^B'I  W.KOala  lechn, 


olof  jes  Corporation 


and  again  at  11:45  p.m.  The  second  time  he  said 
it,  I  was  sound  asleep.  And  I  was  not  happy  to 
be  wakened — especially  by  a  robot. 

Of  course  it  was  not  his  fault.  I  had  pro- 
grammed his  sensor  to  be  so  sensitive  to  light 
that  even  the  tiniest  amount  of  light  would  set 
off  his  robotic  alarm  clock.  The  first  time  he  went 
off,  his  sensor  had  detected  my  bedside  reading 
lamp.  The  second  time,  it  responded  to  the  head- 
light of  a  passing  truck. 

After  these  two  experiences,  I  lowered  the 
sensitivity  of  the  sensor,  went  back  to  bed,  and 
happily  slept  through  the  night. 

The  next  morning  1  heard  banging  on  my 
door.  It  was  my  colleague  at  the  robotics  course, 
and  it  was  8:30  in  the  morning.  I  had  overslept 
by  three  hours. 

Why  hadn't  HERO  awakened  me?  Later  in 
the  day,  when  I  had  had  time  to  get  dressed, 
teach  a  course,  and  grab  a  late  breakfast,  I 
calmed  down  enough  to  realize  that  I  had  now 
erred  in  the  opposite  direction.  This  time  I  had 
set  HERO'S  sensor  too  low.  It  was  now  so  low 
that  only  a  supernova  would  turn  him  on. 

When  my  article  appeared  in  COMPUTE!,  I  re- 
ceived dozens  of  nice  letters.  The  readers  loved 
my  stories  about  living  with  robots,  and  they 
wanted  to  know  more  about  the  robotics  literacy 


course. 

Then,  one  day,  1  received  a  letter  from  a 
nine-year-old  boy.  He  had  enjoyed  my  article, 
too,  he  said.  But  he  had  one  small  question. 
Why,  he  asked,  if  HERO  had  a  clock  built  inside 
him,  couldn't  1  have  written  a  little  program  to 
have  HERO  check  his  clock,  and  at  5:30  a.m. 
start  talking  and  wake  me  up? 

I  wrote  the  boy  a  letter  and  answered  his 
question  simply  and  truthfully.  "I  didn't  think  of 
it,"  I  said. 

I  showed  my  wife  the  boy's  letter.  That's 
when  she  christened  me  "Do  It  the  Hard  Way, 
Fred." 

I  wince  when  1  admit  it,  but  it  is  a  perfect 
nickname.  After  all,  1  have  spent  thirteen  years 
programming  and  working  with  computers  and 
robots.  I  have  been  on  intimate  terms  with  ma- 
chines of  all  sizes  and  personalities.  But  am  I  any 
smarter?  Have  computers  made  me  a  quicker, 
more  logical  thinker? 

Judging  from  my  experience  with  HERO  in 
London  and  from  all  my  other  experiences,  the 
answer  is  no.  And  it  took  a  letter  from  a  sharp 
little  nine-year-old  boy  to  make  me  realize  it. 

"Put  your  heart  and  soul  into  computing,"  I 
advised  him  in  my  letter,  "and,  one  day,  you 
may  be  smart  just  like  me."  6 


^29! 

Modem  Starter  Set 

Get  the  complete  modem /software  package  for  your 
Apple  n,  n-f- ,  or  He  that  includes  300  Baud  Modem  card, 
easy  menu-driven  communications  software  and  a  subscript 
tion  to  the  SOURCE!  Ask  your  computer  dealer  about  the 
NETWORKER-  or  call  us  at  1-800-63L3116  and  we'll  tell  you 
where  to  pick  one  up.  The  NETWORKER™  modem  is  made  in 
the  U.S.A.  by  ZOOM  Telephonies,  Inc.  ^^^ 

▼ 


•SOURCE  offer  good  through  December  31, 1984. 


ZOOM  Telephomcs/207  South  Sl./Boston,  MA/02111 


800-441-1144 


ptrT 


HARMONY  VIDEO  &  COMPUTERS 

2357  CONEV  ISLAND  AVE,.  BROOKLYN.  NY  11223 
TO  ORDER  CALL  TOLL  FREE 

800-VIDEO84  OR  212.627-1000 
OR  800-441-1144 
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KCKaLCAN'"  ADVENTURE 

A  Mstory  "course**  that's  fun. 

What  an  entertaining  way  to  leam  about  Aztec  Kistory.  The  year  ■ 
1 51 9.  The  place  -  TenochlitJan,  the  City  State  of  ihe  Aztecs.  You 
are  one  of  the  citizens,  an  Aztec  scribe.  Your  leader  ■  Montezuma  II. 
The  great  city  falls  prey  to  evil  omens.  Montezuma  calls  for  his 
scribes.  You  must  ga  This  is  your  chance  to  earn  a  place  in 
history. 


mm&ii^sMi 

1 

$39.95 


A  Oass  4  (experienced)  advertLre  game  with  outstanding  graphics.  Created  by  Michael 
GBzow.  Fof  48K  App*e  |,  |  +,  Comrriodote  64. 

Aosdlable  at  your  local  computer  or  software  dealer.  Or  direct  from  us. 
Also  call  or  write  for  the  complete  catalog. 


Appte.Appfc  I.  Appte  1+  are 
registered  traderrwks  of 
Apple  Computer,  hrtc. 
Commodore  64  is  a 
registered  trademarit  ol 
ComiTwdore  Business 
Machines,  Inc. 


EAGLE 

SOFTWARE,  INC^ 


P.O.  Box  46080 
Lincolnwood,  IL 
60646 
(312)792-1227 

=  1 9W  AmHican  Eagle  Srfhrare.  tie- 


LUCIFER'S  REALM'**  ADVENTURE 

Pits  you  against  history's  most  eoil  characters. 

The  good  guy  vs.  the  bad,  and  the  bad  don't  come  any  badder. 
Hitler,  Mussolini,  Reverend  Jim,  Satan  himself.  You  have  to  go 
against  them  all,  just  so  that  you  can  escape  from  hell  (yes,  the  real 
thing). 


$39.95 


A  Qffis  5  (cKpert)  adventure  garw  with  outstandir^  graphics.  Crtiated  by  J^ym  Pearson 
fflidriofmSafci.  For48KAppleI.  | +.Commodcre  64. 48K  Atari. 

AisaiiaWe  at  your  locai  computer  or  software  dealer.  Or  (Mr^ctfiom  us. 
Also  call  or  write  for  the  complete  catalog. 


Appie.  Apple  I.Apple  l+arc 
mastered  trademarks  of 
Apple  Computer.  Inc. 
Commodcre  64  is  a 
fegide  red  trademark  of 
Commodore  Business 
Machines.  IfK.  Atari  e  a 
pegtstered  trademark  of  Atari. 
he 


EAGLE 


SOf  TWARE,  IHC- 


P.O.  Box  46080 

Lincolnwood,  IL 

60646 

(312)  792-1227 


•  i9M  Amntean  E<^  ScftMBii.  Inc. 


OLU   'SFOLLES^'' 

You've  enjoyed  Jumpman,  Donkey  Kong, 
Lode  Runner.  Mow  comes  Ollie's  Follies'". 

24  fast-action  boards  make  you  wonder  if  you'd  ever  master  the 
game.  Innovative,  fun-filled  tricks  -  elevators,  blovners,  teleporters, 
springboards,  high-wire  tricks,  laser  walls,  lightning  bdts,  robots. 
Ollie's  Follies  can  get  your  adrenaBn  going  like  any  of  the  hit 
gannes. 


$34.95 

Created  by  Frank  Cohen.  For  Commodore  64  and  4aK  Atari 

Aoailable  at  your  local  computer  or  saflware  dealer.  Or  direct  from  us. 
Also  call  or  write  for  the  complete  catalog, 

Jumpman  is  a  registered 
trademafk  cf  Epyx  Scftwafe. 
Donkey  Kong  is  a  registered 
trademark  of  fiirfendo  of 
America,  inc,  Uxle  Runrwr  is 
a  registered  trBdemark  cl 
Br[>dffbind  Softwane. 
Commodore  &1  is  a 
registered  trademark  cf 
Commodore  Business 
Machirkes.  Inc.  Atan  is  a 
registered  trademark  cf  Atari, 
he. 


AI^CICAN. 
EAGLE 

SOFTWARE.  IHt 


P.O.  Box  46080 
Lincolnwood,  IL  60646 
(312)  792-1227 

^1984  American  Eagle  Sahvave,  Inc. 


MASQUERADE"  ADVENTCIRE 

"an  adventure  puzzle  solver's  piece  de 
resistance..., "  Softalk,  Nov,  '83. 

H  tumed  out  to  be  the  toughest  case  of  your  detective  career. 
Ques  have  led  to  nothing  but  dead  ends.  Meanwhile,  the  crime 
boss  you  are  after  is  still  operating  from  somewtiere.  You're  about 
to  throw  in  the  towel.  But  waitJ  Something  breaks.  This  could  be 
the  lead  to  solve  the  case  Maybe. 


$34.95 


A  Class  5  (expert)  adwnture  game  wth  outstanding  ^phkrs  Created  by  Dale  Johnscxi 
For  48K  Af^sle  f,  ^  +,  Commodore  64. 

Aoailaisie  at  your  (ocal  computer  or  sqftuans  d^er.  Or  direct  from  us. 
Also  call  or  write  for  the  compile  catalog. 


Apple,  Apple  I ,  Apple  I  ■•  are 
registered  traderrarks  of 
Apple  Computer.  Inc. 
Commodore  64  is  a 
register^  tiademaik  ot 
Commodore  Business 
Machir>es,  Inc 


A»<EI2IGA|N^ 
EAGLE 


SOfTWABE,  IHC^ 


P.O.  Box  460S0 

Lincolnwood,  IL 

60646 

(312)  792-1227 

'1964  American  Ejgte  Softvwre.  Inc. 


KoalaPad 
For  PCjr 

Lee  Noel,  Assistant  Editor,  Art  &  Design 

Recjuirements:  IBM  PCjr  with 
128K  RAM,  disk  drive,  DOS  2.1, 
and  color  display. 


Long  before  I  picked  up  the 
new  PCjr  KoalaPad,  I  was  using 
the  KoalaPad  for  the  Commo- 
dore 64,  In  combination  with  its 
accompanying  KoalaPainter  pro- 
gram, it  was — and  still  is — the 
most  flexible  and  satisfying 
computer  graphics  tool  I've  ever 
used. 

After  testing  the  PCjr 
KoalaPad  package  for  more  than 
a  month,  I'm  pleased  to  report 
that  it's  virtually  identical  to  the 
Commodore  64  version.  The  es- 
sential features  have  all  been  re- 
tained, and  the  few  differences 
are  improvements. 

A  Screen  In  Your  Lap 

The  KoalaPad  is  compact:  about 
six  by  eight  inches  overall,  with 
a  pressure-sensitive  drawing 
surface  about  four  inches 
square.  There  are  two  large 
black  buttons  at  the  top.  It's 
sturdily  constructed  of  plastic 
and  should  withstand  moderate 
abuse  from  children. 

The  KoalaPad  plugs  into 
one  of  the  joystick  ports  on  the 
rear  of  the  PCjr  with  a  5-1/2 
foot  cord,  and  it  works  on  the 
same  principle  as  a  game  con- 
troller. But  instead  of  reporting 
the  position  of  a  movable  joy- 
stick, the  KoalaPad  reads  the 
position  of  an  object  pressing 
against  the  pressure-sensitive 
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"Bluemoon,"  an  imaginary  world  made  with  the  KoalaPad  and 
KoalaPainter.  The  blue  spheres  were  designed  on  the  alternate 
screen  and  then  copied  to  the  main  screen.  (All  works  reproduced 
here,  except  the  fox,  were  created  by  author  Lee  Noel.) 


membrane,  (This  can  be  the 
plastic  stylus  supplied  with  the 
package  or  even  a  finger.) 

The  program  running  in  the 
computer  then  converts  this  in- 
put into  some  meaningful  form. 
Not  unexpectedly,  the  two  but- 
tons at  the  top  of  the  pad  act 
like  fire  buttons  on  a  joystick. 
Unlike  the  joystick  buttons, 
though,  both  buttons  on  the  pad 
do  exactly  the  same  thing,  so  it 
never  matters  which  one  you 
press.  Two  buttons  make  the 
pad  convenient  for  both  left-  or 
right-handed  people. 

It's  up  to  the  program  to 
make  use  of  the  pad's  readings. 
You  could  write  your  own  pro- 
grams to  work  with  the 
KoalaPad,  or  even  use  it  with 
some  existing  software.  Of 
course,  the  pad  comes  with  its 


own  graphics  program, 
KoalaPainter.  It  treats  the 
pressure-sensitive  surface  as  a 
representation  of  the  computer's 
display  screen.  Pressing  a  cer- 
tain point  on  the  pad's  surface 
causes  a  lighted  arrow  to  appear 
at  a  corresponding  point  on  the 
screen.  Moving  across  the  sur- 
face as  you  press  also  moves  the 
arrow  across  the  screen.  Remov- 
ing all  pressure  from  the  pad 
makes  the  arrow  disappear.  In 
computer  jargon,  the  arrow  is  a 
cursor. 

However,  pressing  two  or 
more  places  at  once  does  not 
make  two  arrows  appear 
onscreen.  The  KoalaPad  is  de- 
signed to  recognize  only  one 
contact  at  a  time;  more  merely 
confuse  it.  Therefore,  you  have 
to  keep  stray  fingers  off  the 


Simulator  n 


putyourself  in  the  pilot's  seat  of  a  Piper181  Cherokee  Archer  for  an  awe-inspiring  flight  over  realistic  scene 


as  you  practice  takeoffs,  landings,  and  aerobatics.  Complete  documentation  will  get  you  airborne  quickly  , 
even  if  youve  never  flown  before.  When  you  think  you're  ready,  you  can  play  the  World  War  i  Aceaerial  battle! 
game.  Flight  Simulator  II  features  include  ■  animated  color  3D  graphics  ■  day,  dusk,  and  night  flying  modes 
■  over  80  airports  in  four  scenery  areas:  New  York,  Chicago,  Los  Angeles,  Seattle,  wtth  addttionaf  scenery 
areas  available  ■  user-variable  weather,  from  clear  blue  skies  to  grey  cloudy  conditions  ■  complete  flight 
instrumentation  ■  VOR,  ILS,  ADF,  and  DME  radio  equipped  ■  navigation  facilities  and  course  plotting  m  World 
War  I  Ace  aerial  battie  game  ■  complete  Information  manual  and  flight  handbook. 


See  your  dealer . . . 

or  write  or  call  for  more  information.  For  direct  orders  please  add  $1  50  for 
shipping  and  specify  UPS  or  first  class  mail  delivery.  American  Express  Diner's 
Club,  MasterCard,  and  Visa  accepled. 

Order  Line:  800/637-4983 


oafeUOGIC 

Oorpo  ratio  n 

713  Edgebrook  Drive 
Champaign  I L  61 820 

(217)  359-8482Telex:  206995 


membrane.  (This  is  a  major  dif- 
ference between  the  KoalaPad 
and  a  competitive  touch  tablet, 
the  Powerl^ad  from  Chalkboard, 
which  can  distinguish  multiple 
contact  points  and  report  them 
all  to  the  computer.) 

The  KoalaPad  is  easiest  to 
use  with  its  special  stylus.  The 
stylus  moves  smoothly  across 
the  surface  and  greatly  aids  ac- 
curate work.  However,  just 
about  anything  can  be  used  as  a 
stylus.  Children  often  prefer  just 
to  press  with  a  finger,  in  a  fash- 
ion similar  to  fingerpainting.  But 
even  though  the  membrane  is 
very  durable,  you  should  avoid 
sharp  objects  that  might  perma- 
nently damage  it. 

Easy  To  Run 

Before  using  the  KoalaPainter 
diskette  for  the  first  time,  you 
must  transfer  parts  of  DOS  2.1 
onto  it.  The  procedure  is  very 
well  explained  in  the  manual, 
even  for  beginners.  Once  it's 
done,  you'll  never  have  to  do  it 
again;  you  boot  up  with  this 
disk  each  time. 

All  you  have  to  do  is  plug 
the  pad  into  the  rightmost  (as 
you  face  the  system  unit)  joy- 
stick port,  then  insert  the  pre- 
pared disk  and  turn  on  the 
computer.  Everything  runs 
automatically. 

The  KoalaPainter  menu  de- 
notes various  functions  with 
tiny  pictures  on  the  screen, 
sometimes  called  icons.  Even 
nonreaders  can  use  this  pro- 
gram. The  menu  is  well- 
designed  and  extremely  easy  to 
understand.  For  example,  a  pic- 
ture of  two  circles  indicates  the 
CIRCLE  function,  which  lets 
you  draw  circles.  It's  that 
simple. 

To  activate  the  CIRCLE 
function — or  any  similar  op- 
tion— you  just  move  the  stylus 
across  the  pad  so  the  screen 
arrow  points  inside  the  box  con- 
taining the  appropriate  icon. 
Then  press  either  of  the 
KoalaPad's  fire  buttons.  At  once, 
the  box  changes  color,  verifying 
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This  finely  crafted  picture  of  a  red 
fox  is  included  on  the  KoalaPainter 
disk. 

your  choice.  The  function  re- 
mains active  until  you  select  an- 
other one. 

Of  course,  you  don't  want 
to  draw  pictures  over  the  menu, 
so  the  program  has  a  blank 
screen  ready.  To  reach  it,  stop 
pressing  against  the  pad  and 
press  one  of  the  buttons.  In- 
stantly, the  blank  screen  ap- 
pears. You  can  return  to  the 
menu  anytime  by  removing 
pressure  and  pressing  the  button 
again.  That's  basically  all  there 
is  to  operating  the  system. 

The  KoalaPad  system 
shows  how  easy  computers  can 
be.  There's  rarely  a  need  to 
touch  the  keyboard,  and  there's 
no  mysterious  new  computer 
language  to  learn.  Naturally, 
taking  advantage  of 
KoalaPainter's  many  functions  to 
create  a  detailed  picture  does 
take  some  practice,  but  you  can 
start  experimenting  immedi- 
ately. Thanks  to  the  excellent 
manual  (despite  a  few  typo- 
graphical errors),  the  task  of 
learning  the  program  is  simpli- 
fied considerably. 


"Janus"  shows  one  application  of  the 
KoalaPainter  mirror  mode. 


Low-Resolution 
Graphics 

For  some  reason,  KoalaPainter 
only  uses  the  PCjr's  low- 
resolution  160  X  200  pixel 
graphics  mode  (SCREEN  3  in 
Cartridge  BASIC).  This  mode 
does  offer  16  simultaneous  col- 
ors, but  so  does  one  of  the 
medium-resolution  (320  X  200) 
modes.  The  greater  the  resolu- 
tion, the  more  detailed  the  pic- 
tures you  can  draw. 

Koala  Technologies  says  it 
chose  low-resolution  graphics  to 
conserve  memory  and  to  insure 
a  clear  display  on  ordinary  TV 
sets  and  composite  color  moni- 
tors. While  the  latter  point 
makes  some  sense — TVs  may 
indeed  have  difficulty  with  the 
finer  display — it's  hard  to 
understand  why  memory  was  a 
factor.  The  PCjr  version  of 
KoalaPainter  requires  128K 
RAM,  more  than  enough  mem- 
ory to  support  all  the  require- 
ments of  the  program.  The 
Commodore  version  runs  easily 
in  64K,  and  similar  programs  for 
other  computers  can  run  in  as 
little  as  16K.  Koala  says  the  de- 
cision to  use  the  low-resolution 
mode  was  a  judgment  call,  but 
it  seems  a  shame  that 
KoalaPaititer  cannot  take  full  ad- 
vantage of  the  PCjr's  excellent 
display  capabilities. 

Of  course,  a  lot  can  be  done 
even  with  160  X  200  graphics, 
as  the  accompanying  screen 
photos  prove.  The  picture  of  the 
fox,  one  of  several  demos  on  the 
KoalaPainter  disk,  contains 
plenty  of  detail.  And  the  resolu- 
tion is  comparable  to  that  of- 
fered by  competing  graphics 
packages  for  other  home 
computers. 

Still,  it  would  be  nice  to 
have  the  highest  full-color  reso- 
lution the  PCjr  can  support. 
Perhaps  some  RAM  could  be 
conserved  if  Koala  supplied 
KoalaPainter  on  ROM  cartridge 
instead  of  disk.  That  would, 
however,  increase  production 
costs,  and  therefore  the  retail 
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"  Q  he  world  of  Ultima  III  can  onl!/  be  compared  to  a  living  tapestry  —  complex 
and  beautiful .  .  .  This  is  the  best  fantasy  game  in  computing.  Indeed,  it  is  one 
of  the  best  fantasy  worlds  in  which  to  live.  Lord  British  is  a  veritable  JRR  Tolkien 
of  the  keyboard.  "  —  Popular  Mechanics 

"\^jcodus:  Ultima  III.  with  a  superior  plot  to  match  its  superior  gaming  system,  is 
a  great  game.  It  upgrades  the  market:  in  several  ways  it  sets  new  standards  for 
fantasy  gaming  state  of  the  art.  "  —  Softiine 

"^Jpfoc/us;  Ultima  III  is  Lord  British  s  magnum  opus  —  so  far.  It's  fun  and  exciting  \ 

to  play  and  constantly  intriguing.  And  the  ending  is  marvelously  unexpected  \ 

and  not  a  bit  disappointing  —  except  that  it  is  the  ending,  and  as  with  a  good  book, 
you'll  probably  wish  there  were  more. "  —  Softalk 


Available  an:  Apple,  Atari,  Com64,  IBM 


SYSTEMS  //VC.     1545  OSGOOD  ST.,  ,?7     NORTH  ANDOVER,  MA  01845 


i617)  681-0609 


.  Ann.  0»tM,  ami  IBM  arv  ..aifenariL.  ul  >V.ph.-  Im  .  M.in  Ihl-  ,  Umnr 


price.  As  Koala  says,  it's  a  judg- 
ment call. 

A  Hundred  Shades 

You  can  actually  simulate  more 
than  16  colors  with  Koala- 
Painter.  Although  the  PCjr  is 
limited  to  displaying  only  16 
true  colors — or,  more  accurately, 
two  shades  of  eight  colors — you 
can  mix  any  two  colors  into  a 
halftone  dot  pattern.  This  cre- 
ates the  effect  of  different 
shades.  Further,  there's  a  special 
new  rainbow  color  feature  that 
mixes  lots  of  colors  together  for 
you — children  should  love  this. 
All  in  all,  there  are  more  than  a 
hundred  shades  and  combina- 
tions to  choose  from. 

The  border  on  the  drawing 
screen  changes  to  match  the 
drawing  color  selected.  Other- 
wise, it's  easy  to  try  to  draw  in, 
say,  white  on  a  white  back- 
ground. Without  the  border,  you 
might  wonder  for  a  long  time 
why  nothing  was  happening. 
However,  the  border  can  display 
only  a  single  solid  color — not 
the  rainbow  color  or  the 
halftones. 

In  addition  to  all  the  colors, 
KoalaPainter  gives  you  eight  dif- 
ferent types  of  brushes.  You  can 
use  a  fine  brush  for  drawing,  a 
broad  brush  for  rapid  'painting, 
a  brush  that  makes  several  par- 
allel lines,  a  brush  that  letters  in 
italics,  and  more.  Of  course,  the 
brushes  are  just  a  software  illu- 
sion— you  always  use  the  same 
stylus  or  fingertip. 

Drawing  Options 

Once  you've  selected  your  color 
and  brush,  you  choose  one  of 
the  drawing  commands  from 
the  menu.  There's  everything 
from  a  freehand  drawing  mode 
to  a  Zoom  command  that 
magnifies  a  section  of  your  pic- 
ture so  you  can  make  precise 
changes  to  any  dot  of  color  on 
the  screen.  Here's  a  summary  of 
KoalaPainter  drawing  options: 

•  Line,  Lines,  and  Rays  let 
you  draw  perfectly  straight  lines 
in  various  ways.  They  use  a 


"Icarus,"  the  mythical  Greek  who  flew  too  close  to  the  sun. 


technique  called  rubber-banding. 
First,  you  set  an  initial  point  by 
pressing  the  stylus  against  the 
pad  and  hitting  the  button. 
Then,  maintaining  pressure,  you 
move  the  stylus.  On  the  screen, 
you'll  see  a  flashing  line  stretch- 
ing back  to  the  original  point 
from  the  current  stylus  position. 
As  you  continue  to  move  the 
stylus,  the  line  moves  to  accom- 
modate the  new  position.  This 
looks  a  lot  like  a  rubber  band 
being  stretched  over  the  screen, 
hence  the  term. 

When  you're  happy  with 
the  length  and  direction  of  your 
line,  you  press  the  button  a  sec- 
ond time.  Then  you  can  move 
the  line  (now  of  fixed  length 
and  direction)  to  any  area  of  the 
screen.  Pressing  the  button  a 
third  time  locks  the  line  in 
place.  If  you  wish,  you  can  con- 
tinue putting  identical  lines  all 
over  the  screen  just  by  pressing 
the  button  repeatedly. 

•  Frame,  Box,  Circle,  and 
Disk  draw  just  what  you'd  ex- 
pect. (A  box  is  a  solid  frame  and 
a  disk  is  a  solid  circle.) 

•  Mirror  lets  you  draw  sym- 
mehically  in  three  different 
ways.  For  example,  one  of  the 


mirror  modes  produces  a  top- 
bottom  mirror  image — anything 
you  draw  in  the  top  half  of  the 
screen  appears  simultaneously, 
but  inverted,  at  the  bottom  of 
the  screen,  and  vice  versa.  You 
could  draw  a  reflection  in  a 
pond  or  some  other  flat,  shiny 
surface  with  about  half  the  ef- 
fort you  might  otherwise  expect. 

•  Fill  is  another  readily 
grasped  command.  If  you've  got 
a  child  who  loves  coloring 
books  but  is  frustrated  by  not 
being  able  to  color  pictures 
evenly.  Fill  will  come  as  a  bless- 
ing. (They  can't  draw  on  walls 
with  it,  either.)  You  can  fill  any 
completely  closed  outline  with 
any  color.  Using  it  is  really 
child's  play:  Select  the  Fill  com- 
mand and  a  color  from  the 
menu,  move  to  the  picture 
screen,  put  the  cursor  inside  the 
closed  outline,  and  press  the 
button. 

The  KoalaPainter  Fill  com- 
mand is  not  only  fast,  but  also 
the  most  thorough  I've  seen  in 
any  graphics  package.  While  Fill 
(sometimes  called  Paint)  com- 
mands are  common  to  lots  of 
graphics  programs,  they  are 
sometimes  fooled  by  complex 
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A  ATARI 

ATARI  isatr.idemari<oiATAfll,ir«C 

Atari  Inc.  has  cut  all  hardware 
and  software  prices.  Please  call 
for  latest  current  prices. 


SUPERPRINTER  PACKAGES 

Gemini  lOXand  Apeface 328 

Prowriter  and  Apeface 409 

Prowriter  +  Aid  Interf,  +  Cable 485 

Gemini  10X  and  Cardco  +  G 333 

Prowriter  and  Cardco  +  G 414 

No  adclilionsi  sfnp  charges  an  jrmler  Mckages  m  CM!inenai  USA 


INTERFACES  DISK  DRIVES 

Aid  Inserfastl Call  Indus  GT Call 

Ape  Face Call  pg^jg^ Call 

R-Verter  Modem 

Adaptor  39.95  Trak    Call 

MPP1150 Call  Astra  2001   Call 


Bring  the  trivia  crazs  hom«  with 
P.O.  Th«  Party  Quiz  aam«  for 

the  Atari  and  the  CSM  84 Call 


COMMODORE64 


STAR  MICRONICS 
PRINTERS 

Gemini  10X  .  .259 
Gemini  15X  .  .389 
Delta  10X  .  ...429 

Delta  15X 579 

Radix  10X  ....579 

Radix  15X 699 

Powertype   . .  .339 


MOSAIC 

4eK  RAM 94.00 

64K  RAM;400.  149.00 
S4K  RAM/300  + 
Cable  Kit  #1  ..Ipq.c: 
64K  Expander  for 
600  XL  99.91=^ 


PRINTERS 

Alphacom  40C 

w/interface  .  99.95 
Alphacom  80C 

w/lnterface  189.95 
Axiom  AT-550 

279-00 

Epson Call 

Prowriter  I  Call 

Riteman Catl 

Silver  Reed Gall 

Toshiba  1351.. Call 
Toshiba  1340.  .Call 


CBM   64 Call 

SX-64  Portable Call 

1541  Disk  Drive Call 

1526  Printer 279.00 

1530  Datasette 66.00 

1702  Monitor Call 

1650  AD/AA  Modem 89.00 

RS  232  Interface.. Call 


MODEMS 

Hayes  Smart 

Modem  300  . .  .Call 

Mark  II 79.00 

Mark  Vll/Auto  Ans/ 

Auto  Dial Call 


Mark  XIW 1200 

Baud Call 

MPP  1000  C  ...  .Can 
R-Verter  Modem 

Adaptor    39.95 

Prometheus  . . .  .Call 


ATARI 


SOFT      WAR 


ACCESSORIES 

Ape-Link  .29.95 

SigFoot  16K  3jltBf    --   -Call 

3igFOTl32K  Butler Call 

agFoo!S4K  Butlef Cai! 

Gem.mi  laX  3K  Upgrltfe     Call 


Koala  Pad  -  D 
Kasia  Pad  ■  Cati  . 
Huropiy  Dump  ■  D  , , 

Moniiors 

CompuServe  Slartflf  . 
Elephant  SS/SD 
Ve'Oaim  SS/00 
EiepnanI  SS/QD 
Tnang-e  Replacement 
KeyPoard  lar  4Q0 
Mien  V'jiceBdxII-D 
Omnimon 


69.95 
74.95 
29.95 
Call 
?7.95 
17.00 
20.00 
.Za.OQ 

54.95 
99  95 
32.95 


buooehbund 

aank  Siree!  Wilier  -  D   40.95 
Choplltlsr  -  D  23.95 

Orol-0  23.95 

GumUali  ■  D  23-95 

Loderunner-D  .23.95 

Wask  at  the  Sun  -  D       27.95 
Opefalion  WDirtwind  ■  D  27.95 


Spelunker  '0  23  95 

Siellh  -  D  23  95 

Whisllor's  Brother-  D  .  23.95 

DATASOFT 

Bruce  Lee -D/T        .23.95 

Dallas-  0 23.95 

Healticliil- Q/T  .,23.95 

Letter  Wiiard  -  D  34.95 

Micropamtcr  ■  D  23  95 

Spell  Wizard  ■  D         .34.95 

JunoFi(si-0/T 20.95 

Lost  Tomt)  -  D / T  .27.95 

Mancopter    0/T  27.95 

Meridanlit-  D/T  .        27.95 
ELECTRONIC  ARTS 

Archon  -  0 

Pinuall  Construsiion  -  D  29.95 

M.U.L.E  -D 29.95 

Murder /Zinderneuf  -  B  29,95 

One  On  One- D 29.95 

Arcnonll-D 29  95 

Financial  CooktBOk  -D   37.95 

Music  Constructiun  -  D    29  95 

EPYK 

Dragons/ Pern  -  0         27.95 

Fun  With  Art  -  Cart  ....27.95 

Gateway  :o  Apstiai-Cart27.95 

Jumpman  Jr.  -  Cart      .27.95 

Jumpman  •  D / T 27.95 

Pilstop  !l  -  Can 27.95 

Puizlemania  -  D ?3.95 

Summer  Simes  •  D        27.95 
Temple  of  Apshai  -  D/T27.35 


A'^"^ 
.-*^* 


INFOCOM 

Duadline  ■  D  29.95 

Enctian'.er  -  D  . 23.95 

Infidel-  D 34-95 

Hanetlall-D 24.95 

Sorcerer  -  0 34.95 

Siarcrpss  •  D 29.95 

Suspended -'0 29  95 

Witness -0 34,95 

Zork  I,  II  or  111  -  D 27.95 

SeaSialker-D 24  95 

CullhToats-D Z4  95 

MISCELLANEOUS  ATARI 

Zomoies  -0 23.95 

Codewrlfer  -  D  . , .  69.95 
Star  League  Baselull 

D/T  ,  ,     22.95 

Star  Bowl  FMlPall  -0/122,95 
Deatn  m  ftie 

Caripbean-D 27  95 

DinoEggs-D 27,95 

The  Heist  -  D 23.95 

Gyruss  -  Can 34.95 

SiarWars  -Cart 34.g5 

Master  Type -O/Can  27  95 
Flight  Simulator  II -D     37.95 

SAM  -D 41.95 

Casde  Wollenstein  -  0  20  95 
CompuServe  Slanar  Kil  34.95 
Home  Accountant  -  D  49  95 
Ken  Usion's 

Blackjack  •  D 49,95 

Megalani  -  0 19.95 

Monkey  Wrench  Il-Can37  95 
Mo/eMaker-3  41.95 

Pogo  Joe  ■  B 20  95 

"Ultima  111 -D 4195 

Jupiler  Mission-  0  .  34.95 
Boulder  Dasn  ■  0/T  ,  20  95 
Scraper  Caper  -  Cart  ,34.95 
Miner  2049-er  ■  Can  .34,95 

Beachhead- 0/T 23.35 

29.9S    Millionaire  -  D 37.95 


MISC.  ATARI  iccinid-) 

Dark  Crystal  -  D 27.95 

Ullmal-O 23.95 

Ultima  H  -0    41.95 

Letter/ Spell  Perfect  -  D  74.95 
Harcoun/ Bruce 
SA,T.-0  59.95 

OPTIMIZED  SYSTEMS 
Action -Cart  69.95 

aasicXL-Can  69,95 

MAC/65  -  Can  -        ,69.95 

DOS  XL -D 27.95 

Aclion  Aiii  -  a 27,95 

C55  ■  D ...59.95 

Handy-Wriler  -  D  39.95 

Postal  Tool -D       .     ,41,95 

Print  Tool -D      4195 

SS] 

Carrier  Force  .  D  41  95 

Combai  Leader -D/T  27.95 
Cosmic  Balance  II  -  D  27  95 
Cosmic  BalaocB-D  27.95 
Broadsides  -  D  27.95 

War  in  Russia  -  D  ,  -  55.85 
50  Mission  Crush  -  D  27.95 
Questfon-0    ,  34,95 

Rails  Wesl-D  27  95 

Bomb  Alley -D  4195 

Computer  Amousn  -  D  41,95 
Gilaciic  Adventures  ■  D  41,95 
Compuier  Basepall  -  D  27.95 
Beforgsr38-D  4195 

Objective  Kursk -0         27.95 

SYNAPSE 

Synhle  -  D 
Syncalc  -  D  -  - 
Synlrend  -  D 

D 

•0 

D  . 


Syncliron 
Syncomm 
Synstock 
Relax  -  0 

Alley  Cat 


D/7  , 


54  95 
54  95 
54.95 
29.95 
29.95 
59,95 
99.95 
23.95 


■  D  - 


23,95 
34-95 
19  96 
34,95 
34,95 


-Can 


34  95 
34,95 


Spy  US-  Spy 
Lllestyie  •  6 
MPP  Modem  Driver 
Microfjier  -  Cart 
Microcnuck  -  D  , 
Monieiumas 
ReV'Bnge  •  Cart 
Mr  Dos  Castle 

Frjgjer  II-  Can 34  95 

NelWonn  -D 54.95 

Stickypear  -  D 27.95 

Fischer  Price  -  Can 19.95 

Winoham  Classics  -  Q  .  34 .95 
Omnitrand  Unii/erse  -  D  69.95 
Raid  Over  Moscow  -  D  27.95 
H  E  a.O  -Cart  ,  ,31.95 
Decatholon  -  Can  31  95 


D-Dlsk 

T'  Cassette 

Cart  -  Cartridge 
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ACCESS 

Neulral  Zjne  •  D/T 
Sprilemasler  •  0/T 
Beachhead-  D/T  . 
Master  Composer  -  D  . 


23  95 
23,95 
23-95 
27  95 


Raid  Over  Moscow- D/T27,95 
Scrolls  ol 

Abadon  -  D/T 23.95 

ACTIVISION    Call 

BATTERIES  INCLUDED 
Consuilani  ■  D  ,  59  95 

Paperclip 

w/Speilpak-D  .,.84.95 
Super  Susscard  11         ..Call 

Home  Inventory  -  D 23.95 

Recipe -D 23,95 

Audio/ Video  Cat -0  .23.95 

Mail  Lisi  -D 23-95 

Slamps-D  ,23.95 

B.I  BO  Card  Call 

CARDCO 

Cardprinl/3    47.95 

Cardco  '  G      64.95 

CardOoard/5  59.95 

Cardkey  39.95 

Casselte  Recorder  .  37.95 
Primer  Ulility- D/T  .  ,19.95 
Write  No«- Can    -.   ,   34.95 

Mail  Now -D    29.95 

File  No* -0      27,95 

Graph  Now  -  D 27,95 

Spell  fJow-D 27.95 

LQ-1  Primer Call 

LQ-2  Printer Call 

LQ-3  Primer Call 

SS-232  'nisrtace  Call 

COMMODORE 

Assembler -D 39.95 

Easy  Finance  1,  II, 

III.  IV  ■  D 19.95 

EasyCalc  -  D 64, 9S 

Easy  Mail  -  a 19,95 

EasyScrlpl-O      44,95 

Easy  Spell -0 19.95 

Logo-D      57.95 

The  Manager- D 39,95 

General  Ledger  -  D  . ,  ,39.95 
Accts  flec-O  -  39.95 
Accis.Pay-D  .39  95 

Magic  tlesk-D  42  95 

70r'<  I,  II  or  lll-O  29.95 


COMMODORE  (cont'd  i 

Suspend-0 29  95 

Slarcrass-D 29.95 

Deadiine-3 29.95 

Soccer-Csl 29.95 

Magic  Voice 54.95 

Interrialional 

Soccer-Cart 2295 

Cunhroats-D  .: 29  95 

rtieSuspeci-D  29  95 

ELECTRONIC  ARTS  -  See 

Alan   section   lor  ilems  and 

prices 

EPYX 

Bartjie-0 27.95 

G.l-Joe-D 27.95 

Hot  Wheels -0    27  95 

Impossible  Mission  -  D  ,27.95 
World's  Greatest 

Baseball  -  D       27.95 

HANDIC 

64  Forth -Cart 29.95 

64Gral-Cart 23.95 

Slat  64 -Cart    23,95 

CaloResull  Easy -Cart.,  34.95 
Calc  Result  Adv  -  Can  .  ,63.95 

The  Diary  -  Carl    23,95 

The  Tool -Cart  ,29.95 

INSTA|CIMMARON| 

Insla-Wnler  -  Cart  .     ,33.95 

Insta-Mail-D 24,95 

Insla-File-  D 49.95 

Manjgemenl  Combo    .  64 .95 
Ihsia-Catc  -Cart/D  ..  ,31.95 

Insfa-Graph  -  D      24.95 

Insla-Vestor  -  D 31.95 

Insia-Speed  -  D 99.95 

Ihsla-Sched- Cart/D    ,49.95 
Insta-Music- Cart/0    ,79.95 

Invesi  Combo    74.95 

MISC.  COMMODORE 
Ken  Ustcn's 

Blackjack  -  D  49,35 

Quick  Brown  Fci*-D/Cart34.95 


MISC.  COMM.  .car,!  :  , 
Beyond  Woilenstein  -  D  23.95 

Sam  -  D         41  95 

Mae  Assembler  ■  D  ,49.95 
Jupiter  Mission  -  D  . .  34,95 
Spelunker-D 23.95 


To  Order  Call  Toll  Free 

800-558-0003 

For  Technical  Info,  Order 
Inquiries,  or  for  Wise.  Orders  - 

414-351-2007 


Uiiimaiil-D 

41.95 

Fligni  Simulator  11  -  0 

-37.95 

Night  Mission/ 

Pinball  -D/T       , . 

,20.95 

Home  Accountinl  •  D 

,49,95 

Step  BySlep-0/T 

44,95 

Barron's  Sal,  -  D    , 

67  95 

Sristles  -  D/T 

2095 

Teleslar  54  -  Cart  . . 

37,95 

Star  League 

Baseball -0/T    , 

,22.95 

Castle  Woifenstein  -  0 

20.95 

Mastertype  -  D/Can 

27.95 

Ailec  -  D  , 

27  95 

Strip  Poker  •  D 

23-95 

Astro  Chase -D/T 

-20.95 

Flip  Flop -0/T 

20.95 

sP 


c 


%oinpaicftbLLLty, 
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23-95 

20-95 


Sleiih  -  D 

Bungling  Bay  -  0 20-i 

D(   Creep  -0      20,95 

AdventureWriler-tt,,  37  95 

Speedwriler  -0 49  95 

Bruce  Lse-O/T 23  95 

On-Field  Tennis-  D/T  22  95 
Graphics  Basic  -  0  . , ,  .23,95 
W(  Rescue!  -D/T  ..,  23,95 
Challenger -0/T  .  .23,95 
F-15  51nke  Eagle -D/T  23.95 

Movie  Maker -0 41  95 

Data  Manager  II  -  D  ..  34.35 

Word  Writer  -0 34.95 

Millionaire -D    37,95 

Boulder  Oash  -  D  ,   .     23.95 

VIP  Terminal -D 39.95 

Wesindge  Modem  . .    ,  79.95 

Doodie-0    27.95 

PARKER  BROS Call 

SSI    Call 

SPINNAKER 

AdvBnture  Creaior  -  Cart  27 .95 

All  In  the  Color 

Caves -Cart 22.95 

Alphabet  Zoo  ■  Cart .  ,23,95 
Delia  Drawing  ■  Cart  .   ,27,95 

Pacemaker  -  Cart 22.95 

Fraclion  Fever  -  Cart  -  22.95 
Grandma's  House  -  0  ..23.95 

Kids  on  Keys  -  Can 22.95 

Kidwfiter-D    22.95 


-  Cart  , 


.22.95 


Kindercomp 
Search/ 

Amazing  Thing  -  0 

Snooper  - 1  -  D    

Snooper -2 -D    . 
Story  Machine-  Cart  . 

Trams '0  .. 

SYNAPSE 

Blue  Max  -D/T 

Fort  Apocalypse- 0/T 
Necromancer- D/T  , 
New  York  Cily  -  D/T 

Ouaslmodo-D/T 23.95 

Rainbow  Walker -0/T   23,95 
Relax  Stress 

Reduction  Sys, 

l^jx:in  -0/T 

TIMEWORKS  , . . , 
TOUCH  TABLETS 
Koala  Pad  ■  0        ,  , 
Koala  Pad  -Cart       , 
Animation  Stalion  -  D 


27.95 
30.95 
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outlines  and  fail  to  fill  them 
completely.  With  KoalaPainter, 
as  long  as  the  outline  is  fully 
closed  and  the  fill  color  doesn't 
conflict  with  the  background 
color,  Fill  works  flawlessly. 

There  are  limitations, 
though.  Remember  that  Fill  ac- 
tually "looks"  for  the  border 
around  the  space  it's  supposed 
to  fill.  So  you  can't  refill  an  area 
already  filled  with  a  halftone, 
for  example;  every  point  in  a 
halftone  pattern  is  surrounded 
by  four  others  in  a  contrasting 
color.  However,  there  are  ways 
to  get  around  this  {see  below). 

•  Copy  lets  you  select  a  por- 
tion of  your  picture  and  transfer 
it  anywhere  on  screen.  You  can 
draw  a  detail  once  and  use  it 
over  and  over  again. 

•  Swap  lets  you  flip  be- 
tween two  drawing  screens, 
completely  independent  of  each 
other.  Apart  from  the  obvious 
fun  of  working  on  two  pictures 
at  once,  there  are  a  couple  of  in- 
teresting applications  that  come 
to  mind  for  this  command.  For 
one  thing,  you  could  reserve 
one  screen  for  your  picture, 
keeping  the  other  as  a  work 
area  where  you  create  details  for 
the  main  picture.  Once  the  de- 
tails are  complete,  the  Swap  and 
Copy  commands  can  transfer 
the  images  from  the  work 
screen  to  the  main  screen.  You 
can  test  and  perfect  certain  ele- 
ments of  your  picture  before 
committing  them  to  the  main 
screen. 

I've  used  some  expensive 
graphics  software  that  makes  a 
big  deal  out  of  allowing  you  to 
create  individual  picture/detail 
libraries  for  various  purposes. 
KoalaPainter  provides  the  same 
capability  with  Swap  and  Copy, 
especially  when  used  with  the 
Zoom  and  Mirror  modes. 

Another  (as  yet  untested) 
application  for  Swap  is  cartoon- 
like animation.  You  could  copy 
an  entire  picture  from  one 
screen  to  the  other,  making  the 
slight  changes  required  to  pro- 
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"Moons."  The  night  has  a  thousand 
eyes. 


duce  the  illusion  of  movement. 
This  process  could  be  repeated 
until  the  desired  sequence  was 
completed.  The  resulting  frames 
could  be  filmed  or  videotaped. 

Oops-Proof 

•  The  Erase  command 
blanks  out  a  hopelessly  botched 
screen,  but  only  the  one  you 
were  looking  at  most  recently. 
The  second  screen  is  safe  and 
can  be  reached  with  the  Swap 
command. 

•  Oops  fixes  your  minor 
mistakes.  It  nullifies  the  effect  of 
your  last  menu  selection.  This  is 
a  very  useful  feature,  and  it's 
missing  from  lots  of  graphics 
software.  Let's  say  you  want  to 
test  a  certain  fill  color  in  part  of 
your  picture.  Just  go  ahead.  If 
you  don't  like  the  way  it  looks, 
immediately  go  back  to  the 
menu  and  select  Oops.  The  pic- 
ture is  restored  exactly  as  it  was 
before.  But  you  have  to  use 
Oops  immediately.  If  you  fill, 
then  select  Draw,  and  suddenly 
decide  you  don't  like  the  fill 
color.  Oops  can't  rescue  you.  It 
would  work  only  on  the  more 
recent  Draw  selection. 

By  the  way,  this  is  one 
method  of  remedying  an  un- 
satisfactory halftone  fill.  You 
just  use  Oops  and  try  again 
with  a  different  color. 

•  X-Color  may  seem  a  little 
weird  at  first,  but  it's  a  com- 
mand I  use  a  great  deal.  Amaz- 
ingly, it  will  change  all  areas  of 
a  certain  color  in  your  picture  to 
any  other  color.  This  is  possible 
because  the  PCjr  is  the  only 


home  computer  besides  the 
Atari  that  has  a  color-indirection 
system  (although  this  feature 
can  be  simulated  in  software  on 
other  computers,  as  KoalaPainter 
does  on  the  Commodore  64). 
Let's  say  you  suddenly  realize 
outer  space  isn't  really  black,  it's 
purple.  Just  select  X-Color  and 
purple,  go  to  the  picture  screen, 
place  the  cursor  on  any  black 
area  of  the  picture,  and  all  the 
black  turns  purple.  (That's  all 
the  black,  so  if  something 
should  have  remained  black,  it's 
time  to  use  Oops!) 

X-Color  can  also  extricate 
you  from  a  halftone  fill  prob- 
lem, especially  if  Oops  won't 
work.  You  just  use  X-Color  to 
make  one  of  the  tone  colors  the 
same  as  the  other.  Then  you've 
got  a  solid  color  which  can  be 
filled  in  the  normal  way. 

•  Storage  lets  you  name, 
save,  and  recall  your  pictures 
with  the  disk  drive.  It  calls  up  a 
special  disk  menu  which  re- 
quires elementary  reading  skills. 
Picture  files  must  be  named  and 
typed  in  on  the  keyboard.  Par- 
ents may  need  to  help  young 
children  at  this  point. 

Jittery  Drawing 

•  The  Draw  option  lets  you 
draw  freehand,  just  like  you 
would  with  a  pen  or  brush. 
Marks  appear  on  the  screen 
only  when  the  pad  button  is 
pressed.  This  mode  ought  to  be 
simple  and  straightforward,  but 
it's  not. 

First,  the  cursor  is  always 
jiggling  around  with 
KoalaPainter.  It's  almost  impossi- 
ble to  draw  a  smooth  line  with 
Draw.  Instead,  Draw  makes  a 
spontaneous,  lively  line.  This  is 
fun  for  some  purposes,  but  frus- 
trating for  others.  When  rigid 
control  is  required,  you  must 
switch  to  one  of  the  precise 
drawing  commands,  such  as 
Line. 

More  importantly,  there  is  a 
relatively  minor  but  annoying 
bug  in  the  KoalaPad  system. 
The  pad  keeps  track  of  the 


stylus's  position  by  constantly 
comparing  it  with  a  theoretical 
pressure  point  at  the  upper-left 
corner  of  the  pad.  Sometimes, 
mostly  when  using  the  Draw 
command,  if  your  stylus  pres- 
sure is  a  little  light,  the  pad  sud- 
denly decides  it's  you  up  there 
in  the  left-hand  corner.  Conse- 
quently, a  line  instantly  splashes 
up  to  that  corner  of  the  screen. 
If  this  happens,  go  straight  to 
Oops,  unless  you've  drawn  a 
great  deal  since  the  last  menu 
selection.  If  that's  the  case,  it's 
better  to  choose  a  thick  brush 
and  erase  the  pesky  line  by 
painting  over  it  with  the  back- 
ground color. 

Be  alert  for  this  problem. 
It's  built-in,  but  won't  be  a 
danger  unless  you  forget  what's 
happening. 

•  Zoom  is  the  ultimate  com- 
mand for  the  detail-minded. 
When  you  select  Zoom,  a  small 
rectangle  appears  on  your  draw- 
ing screen.  It  can  be  moved  to 
any  area  of  your  picture  that 
needs  close  inspection  or  de- 
tailed revision.  Then  press  the 
button.  You'll  see  not  only  a 
greatly  enlarged  view  of  the 
area  under  the  rectangle,  but 
also  a  normal-sized  view  of  that 
general  part  of  the  screen.  A 
special  palette  display  lets  you 
change  colors  without  going  to 
the  menu.  You  can  use  the  mag- 
nified cursor  to  change  any  of 
the  individual  dots  of  color  that 
make  up  your  picture.  The 
changes  appear  instantly  in  the 
normal-sized  section  of  the  pic- 
ture. The  only  KoalaPainter  com- 
mand supported  in  Zoom  is 
Draw.  This  means  you  are 
pretty  well  restricted  to  chang- 
ing just  one  block  of  color  at  a 
time. 

Other  graphics  packages 
offer  Zoom  commands  that  sup- 
port more  complex  drawing 
functions,  but  you  usually  can't 
even  tell  what  you're  looking  at 
unless  you  call  back  the  main 
picture  screen.  The  KoalaPad 
Zoom  is  far  superior  to  any 
other  I've  seen  or  used. 


"Geo,"  a  symmetrical  geometric  ab- 
straction created  with  rays,  lines,  and 
four-way  mirroring. 


Art  Or  Doodling? 

As  an  instrument  for  creating  art 
and  graphics,  the  KoalaPad  and 
KoalaPainter  are  a  boon  to  the 
serious  designer  as  well  as  the 
computer  doodler. 

While  personal  computers 
are  now  widely  recognized  for 
their  serious  financial  and  com- 
munications applications,  there 
seems  to  be  some  reluctance  to 
acknowledge  them  as  a  viable 
medium  for  the  graphic  arts. 
Artists  who  make  full  use  of  the 
power  of  the  KoalaPad  system 
may  help  turn  this  around. 

It  would  also  help  if 
KoalaPairtter  provided  a  way  to 
make  hardcopy  printouts  of  its 
screen  displays.  At  the  moment, 
you  can  permanently  save  your 
creations  only  by  storing  them 


on  disk,  recording  them  on  vid- 
eotape, or  photographing  them 
off  the  screen.  Maybe  someday 
a  good  programmer  will  write  a 
utility  to  dump  the  images  to  a 
color  printer. 

There  will  always  be  skep- 
tics who  think  the  home  com- 
puter is,  at  best,  an  art  toy. 
After  all,  what  do  those  dots  of 
color  on  a  TV  screen  have  to  do 
with  real  art?  But  traditional  art- 
ists have  created  great  works 
using  similar  techniques.  One 
example  is  Georges  Seurat 
(1859-1891),  the  famous  French 
artist  and  champion  of  the  Neo- 
Impressionist  movement.  His 
significant  contribution  was 
largely  based  on  a  system  of 
isolated  dots  of  color  used  to 
build  up  entire  paintings.  Al- 
though his  unfortunately  brief 
working  life  spanned  a  number 
of  years,  Seurat's  demanding, 
precise  technique  limited  his 
lifelong  output  to  seven  major 
paintings.  I  suspect  that  Georges 
Seurat  might  have  been  very  in- 
terested in  the  efficient  and 
powerful  KoalaPad  and 
KoalaPainter. 

KoalaPad 

Koala  Technologies  Corporation 
3100  Patrick  Henry  Drive 
Santa  Clara,  CA  95052-8100 
$124.95  ® 


OmniWriter  &  OmniSpell 


Joseph  R.  Sutton 

Requirements:  Commodore  64,  a 
disk  drive,  and  a  printer  on  either 
the  serial  bus  or  user  port  (parallel 
only).  See  text  for  the  printers 
supported. 


OmniWriter  is  a  page-oriented 
word  processor  for  the  Commo- 
dore 64  which  includes 
OmniSpell,  a  30,000-word  spell- 
ing checker.  The  package  is  best 


suited  for  page-oriented  writing 
applications,  such  as  letters. 

A  bit  of  explanation:  Word 
processors  are  either  page- 
oriented,  line-oriented,  or 
character-oriented.  For  the  sake 
of  convenience,  most  word  pro- 
cessors these  days  are  character- 
oriented;  you  can  move  a  cursor 
anywhere  in  the  document,  and 
all  the  writing  and  editing  is 
done  on  the  same  screen.  In 
other  words,  a  character- 
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oriented  word  processor  does 
not  treat  a  document  tradition- 
ally as  a  group  of  pages  during 
the  writing  and  editing  phases. 
Instead,  the  document  is  written 
and  edited  as  if  it  were  one  very 
long  page.  Only  when  the 
document  is  printed  (or  print- 
previewed,  if  the  word  proces- 
sor has  such  a  feature)  is  the 
text  broken  up  into  separate 
pages. 

Page-oriented  word  proces- 
sors work  quite  differently.  Usu- 
ally they  treat  a  document  as 
separate  pages  onscreen.  Often 
there  are  separate  screens  for 
various  functions.  For  instance, 
OmniWriter  has  a  work  page, 
header  page,  footer  page,  and 
text  pages.  The  work  page  can 
be  used  for  such  things  as  com- 
ments and  rearranging  text.  The 
header  and  footer  pages,  obvi- 
ously, hold  the  header  and 
footer  information.  The  text 
pages  hold  your  document.  In 
addition,  the  first  text  page  has 
a  format  line  where  you  can 
specify  right  and  left  margins, 
tab  settings,  and  other  format- 
ting options. 

Any  number  of  format  lines 
are  allowed  on  any  of  the  pages. 
Lines  can  be  up  to  240  charac- 
ters long,  scrolling  horizontally 
across  the  40-column  screen. 
Each  lile  can  hold  up  to  34,000 
characters,  and  files  can  be 
linked  together  for  printing  out 
larger  documents. 

OmniWriter  constantly  dis- 
plays useful  information  at  the 
top  of  the  screen:  the  title 
OmniWriter,  your  filename  for 
the  document  in  memory,  the 
page  number,  number  of  pages, 
line  number,  and  column  num- 
ber. Activating  the  page-width 
command  highlights  the  W  in 
the  title  OmniWriter.  Prompts 
for  other  commands  are  just  be- 
low the  filename  of  the  docu- 
ment. To  use  any  command, 
you  press  the  Commodore  logo 
key  and  the  appropriate  letter. 
You  can  embed  formatting  com- 
mands in  the  text  by  pressing 
the  CONTROL  key,  lighting  up 
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a  small  white  box  in  the  lower- 
left  corner  of  the  screen.  Then 
you  select  the  appropriate  letter. 
This  inserts  a  symbol  in  the 
document  and  performs  the 
proper  function,  such  as  line 
centering,  tabbing,  and  so  on. 
To  help  you  remember  all 
the  commands,  OmniWriter 
comes  with  a  quick  reference 
card  and  a  function  key  overlay. 

Merging  And  Printing 

Like  most  word  processors, 
OmniWriter  lets  you  merge  other 
documents  or  files  into  your  text 
from  disk  or  tape.  It  allows  two 
types  of  merges;  pasting  text 
into  the  document  with  an 
editing  command,  and  mail 
merging.  The  merged  document 
can  be  created  with  OmniWriter, 
HESwriter,  EasyScript,  Wordcraft, 
WordPro,  Superscript,  Micro- 
Script,  or  Busicalc — that  is,  it  can 
be  any  standard  Commodore  se- 
quential file.  You  can  also 
merge  disk  directories.  Mail 
merge  takes  place  at  the  time  of 
printing  and  is  activated  by  the 
embedded  merge  command. 
The  merged  text  (such  as  an  ad- 
dress from  a  mailing  list)  is 
taken  from  either  the  work  page 
or  a  disk  file.  This  feature  can 
be  used  for  producing  form 
letters. 

The  print  command  brings 
up  a  screen  of  options  to  make 
OmniWriter  compatible  with  a 
number  of  different  printers.  It 
supports  VIC,  Epson, 
Que/Diablo,  New  Spinwriter, 
Triumph  Adler  TRD1705,  Ricoh 
Flowriter,  and  ASCII  printers. 
Unfortunately,  OmniWriter  does 
not  support  RS-232  serial 
printers. 

As  a  page-oriented  word 
processor,  OmniWriter  presents 
some  advantages  and  disad- 
vantages when  printing  out  doc- 
uments. Among  the  advantages: 
You  can  specify  the  starting  and 
ending  pages  of  the  document 
to  be  printed.  This  can  save  you 
lots  of  paper,  trouble,  and  time 
when  you  have  to  reprint  only  a 
portion  of  a  document — after 


making  a  minor  last-minute 
change,  for  example.  Also,  the 
screen  shows  formatted  text  at 
all  times,  except  for  multiple- 
line  spacing.  This  too  can  save 
paper  and  labor. 

But  there  are  also  some  dis- 
advantages. For  one  thing,  page 
endings  are  not  automatic.  If 
you  don't  specify  the  page 
breaks,  you'll  have  one  long 
page.  If  you  decide  later  that 
you  want  double-spacing,  you 
have  to  do  some  arithmetic  to 
rearrange  the  page  breaks  again. 
(Practically  all  character- 
oriented  word  processors  calcu- 
late page  breaks  automatically.) 

Headers  and  footers  cannot 
be  turned  on  and  off  from 
within  the  text,  so  if  you  want  a 
header  on  all  pages  except  the 
first,  you  must  print  the  first 
page  separately  with  the  header 
turned  off.  Footers  cannot  be 
turned  off  at  all.  To  remove  a 
footer  you  must  delete  all  infor- 
mation from  the  footer  page. 

A  minor  problem  is  that  if 
you  separate  sentences  by  typ- 
ing two  spaces  after  periods, 
and  if  a  sentence  ends  at  the 
end  of  a  line,  OmniWriter  prints 
the  second  space  at  the  begin- 
ning of  the  next  line.  The  solu- 
tion is  to  type  only  one  space 
after  periods,  although  this  runs 
counter  to  some  typists' 
training. 

Fast  Spell-Checl(ing 

OmniSpell  is  included  with 
OmniWriter  to  check  for  spelling 
errors.  I  was  pleasantly  sur- 
prised with  its  speed  of  opera- 
tion. After  it's  loaded,  it 
arranges  all  the  unique  words  in 
the  text  in  alphabetical  order, 
then  presents  a  menu; 

Fl— Spell-Check  Document 
F3— Alphabetical  Word  List 
F5— High-Usage  Word  List 
F7— Dictionary  Search 

F8— Return  to  OmniWriter 

When  you  check  the  spell- 
ing, the  words  in  the  ordered 
list  are  displayed  on  the  screen 
in  two  columns.  The  words  are 
checked  against  a  dictionary  on 


Looks  like  aFerrari. 
Drives  like  aRoUs. 
Parks  like  aBeetie. 


Ask  your  computer  dealer  to  let  you  test  drive 
the  all  new  1984  Indus  GT.™ 

The  most  advanced,  most  handsome  disk 
drive  in  the  world. 

Flip  its  power  switch  and... 
Turn  your  Atari  into  Ferrari. 
Unleash  your  Apple. 
And  now  turbocharge  your  Commodore. 

Looks  like  a  Ferrari. 

The  Indus  GT  is  only  2.65"  high.  But  under  its 
front-loading  front  end  is  slimline  engineering 
with  a  distinctive  European-Gran  flair. 

Engaging  its  AccuTouch™  buttons  lets  you 
control  the  LED-iit  CommandPost™  Marvel  at 
how  responsive  it  makes  every  Commodore, 
Apple  and  Atari  personal  computer. 

Drives  like  a  Rolls. 

Nestled  into  its  soundproofed  chassis  is  the 
quietest  and  most  powerful  disk  drive  system 
money  can  buy.  At  top  speed,  it's  virtually 
inaudible. ..v\/hisper  quiet. 

Built  into  each  Indus  CT  is  a  perfect 
combination  of  craftsmanship  and  advanced 
engineering.  Luxurious  styling  reflects  the 
personal  tastes  of  each  GT  owner. 


And  each  GT  comes  with  the  exclusive  CT 
DrivingSystem'^  of  software  programs.*  Worid- 
class  word  processing  is  a  breeze  with  the  CT 
Estate  WordProcessor"^  Your  dealer  will  describe 
the  two  additional  programs  that  allow  GT 
owners  to  accelerate  their  computer  driving  skills. 

Also,  the  1984  Indus  GT  is  covered  with  the 
GT  PortaCase™  A  stylish  case  that  conveniently 
doubles  as  a  80-disk  storage  file.* 

Parks  like  a  Beetle. 

The  GT's  small,  sleek,  condensed  size  makes 
it  easy  to  park. 

A  WarrantyPlus'"  package  is  included  with 
every  Indus  GT,  featuring  full  year  parts  and  labor 
on  the  complete  drive  train. 

Drive  home  a  winner  and  park 
an  Indus  GT  next  to  your 
personal  computer. 


INDUS 


The  all-new  1984  Indus  GT  Disk  Drive. 

The  most  advanced,  most  handsome  disk  drive  in  (lie  world. 


•Included  as  slandard  equipment. 
For  dealer  information,  call  1-SOO-33-1NDUS.  In  California.  1-800-54-INDUS,  (213)  882-9600. 

©T983  Indus  Systems,  9304  DeeringAvi?nue,Chat5W0rth,CA  91311.  The  Indus  CTisa  product  of  IndiJS  Systems.  Atariisamgistered  trademark  of  Atari,  Inc.  Apple  isa  registered 
trademark  of  Apple  Computer,  Inc.  Commodore  is  a  registered  trademark  of  Commodore  Business  Machines,  Inc. 
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the  disk  which  has  a  file  for 
each  letter  of  the  alphabet,  and 
a  user  dictionary  for  your  own 
new  words.  As  each  word  is 
checked,  it  is  highlighted.  When 
no  match  is  found,  the  word  re- 
mains highlighted. 

The  alphabetical  and  high- 
usage  word  lists,  as  well  as  vari- 
ous statistics  about  your  docu- 
ment compiled  beneath  the 
menu,  are  useful  when  studying 
your  writing  style. 

The  dictionary  search  op- 
tion is  used  to  look  up  words.  If 
you're  not  exactly  sure  how  to 
spell  a  word — after  all,  that's 
why  you're  looking  it  up, 
right? — you  can  type  just  a  por- 
tion of  the  word  with  some  wild 
card  symbols  {*,?).  The  wild 
cards  are  similar  to  those  used 
when  specifying  filenames  with 
some  Disk  Operating  Systems. 

To  correct  spelling  errors, 
you  return  to  OmniWriter  and 
use  the  verify  command.  Verify 
scans  the  text  and  highlights  the 
unrecognized  word.  Then  you 
have  four  choices: 

EDIT— Change  text. 
SKIP— ContiBue  scanning  with- 
out taking  any  action. 
ACCEPT— Treat  the  word  as  if  it 
is  recognized. 

LEARN— Add  the  word  to  a  list 
to  update  the  user  dictionary. 

All  the  commands,  except 
EDIT,  return  to  verify  mode 
when  done. 

One  note:  It's  best  to  switch 
the  screen  into  the  40-column 
mode  when  using  verify;  other- 
wise, some  highlighted  words 
may  be  partially  off  the  screen, 
and  there's  no  way  to  scroll 
them  into  view  except  to  exit 
the  verify  mode. 

When  you're  finished  cor- 
recting errors,  you  should  return 
to  OtnniSpell  if  you've  used  the 
LEARN  command.  Then  you 
can  add  all  new  words  to  the 
user  dictionary. 

OmniSpell  comes  on  a  sin- 
gle disk  with  all  the  programs 
and  files.  Unlike  OmniWriter,  it 
may  be  copied  for  backup  pur- 
poses. Duplicate  copies  of  the 


entire  disk  are  available  from 
HES  (for  a  nominal  fee)  if  some- 
thing happens  to  the  original. 

The  OmniSpell  disk  also 
contains  several  utility  pro- 
grams: dictionary  maintenance, 
interface  software  so  you  can 
convert  the  user  port  into  a  par- 
allel printer  port  with  BASIC,  a 
backup  program,  and  a  program 
that  makes  the  software  work 
with  the  MSD  IEEE-488  bus 
adapter  (a  parallel  disk  drive 
interface  for  faster  disk  access). 
There  are  also  some  useful  ex- 
ample files. 

The  manual  is  clear  and 
easy  to  understand.  Overall,  the 
software  does  a  good  job  and  is 
easy  to  use.  However,  when 
using  OmniWriter  to  write  this 
review,  I  found  the  lack  of  auto- 
matic page  breaks  to  be  a  very 
real  problem  (especially  with 
double-spacing).  Rearranging 
text  from  one  page  to  another  is 
simple,  but  then  you  have  to 
figure  out  the  page  breaks  all 
over  again.  A  better  application 
for  OmniWriter,  perhaps,  would 
be  short  letters  and  form  letters. 

OmniWriter  &  OmniSpell 

Human  Engineered  Software 

150  North  Hill  Drive 

Brisbane,  CA  94005 

$59.95  G 
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WizType 

James  V.  Trunzo 

WizType  requires  an  Atari, 
Commodore  64,  or  Apple  Il-family 
computer  with  at  least  32K  RAM 
and  a  disk  drive.  The  Atari  version 
is  reviewed  here;  other  versions 
are  similar. 


Not  so  long  ago  you  had  to 
search  through  the  fine  print  in 
computer  software  ads  to  find  a 
program  that  would  help  teach 
you  how  to  type.  Now,  practi- 
cally any  respectable  computer 
dealer  can  show  you  an  entire 
shelf  of  such  products.  A  new 
program  from  Sierra  (formerly 
Sierra  On-Line)  adds  yet  another 
program  to  this  selection,  and  it 
just  might  be  the  best  one  yet. 
It's  called  WizType,  and  it's  cer- 
tainly a  wizard  of  a  product. 

WizType  is  based  on  the 
characters  who  frequent  the  pop- 
ular comic  strip  "The  Wizard  of 
Id,"  These  include  the  Wizard 
himself;  the  spirit  he  conjures 
from  the  well;  and  Bung,  the  fre- 
quently inebriated  court  jester. 

After  booting  the  program 
disk,  you  are  asked  to  enter  your 
name,  a  standard  feature  of 
many  programs.  Next,  however, 
a  bar  graph  appears  on  the 
screen,  illustrating  the  progress 
you've  made  during  your  les- 
sons. Next  there's  a  menu  which 
shows  the  variety  of  options 
available  in  WizType: 

1.  Game 

2.  DriU 

3.  Practice 

4.  Words 

5.  Own  Lesson 

6.  Paragraphs 

Entertaining  Graptiics 

The  Game  option,  for  example, 
is  not  just  fun  and  play.  It's  a 
good  example  of  the  graphics 
and  animation  biult  into 
WizType.  Three-fourths  of  the 
screen  shows  the  Wizard  of  Id 
facing  the  spirit  that  has 
emerged  from  the  well.  Letter 
combinations  begin  to  appear  on 


the  screen  midway  between  the 
two  characters.  As  you  correctly 
type  the  letters,  the  Wizard  zaps 
the  spirit  with  a  lightning  bolt, 
keeping  it  docile.  If  you  make  er- 
rors, the  spirit  begins  to  meta- 
morphose into  a  ferocious 
dragon's  head  which  eventually 
starts  breathing  fire  at  the  Wiz- 
ard, reducing  him  to  a  pile  of 
ashes.  The  combination  of 
smooth  animation,  facial  expres- 
sions, and  instructional  lessons  is 
hard  to  describe;  you  must  see 
this  program  to  appreciate  it 
fully. 

As  you  progress,  the  mate- 
rial you're  supposed  to  type  be- 
comes more  difficult  and  appears 
more  frequently,  demanding 
more  speed  and  accuracy  if  you 
are  to  continue  playing. 

Even  in  the  Game  section, 
WizType  does  not  simply  display 
random  letter  combinations  on 
the  screen.  Each  level  gears  itself 
to  a  different  set  of  keys  in  order 
of  difficulty  (that  is,  home  row 
keys  at  the  easiest,  and  numbers 
and  symbols  at  the  hardest). 
You're  always  shown  which 
keys  will  be  used,  the  correct 
finger  positioning,  and  the  finger 
reaches  that  will  be  exercised  at 
each  level  of  play. 

Sierra  has  a  good  reputation 
for  not  cutting  comers  in  its 
products.  The  Game  section  of 
WizType  includes  such  touches 
as  bonus  rounds,  multiple  lives, 
and  comic  strip-type  balloons  in 
which  the  Wizard  cracks  jokes 
after  you  successfully  complete 
each  level. 

A  Little  Literature 

While  Games  contains  some  sur- 
prises and  challenges,  the  Drill 
and  Practice  sections  are  exactly 
what  they  sound  like.  You  can 
work  on  areas  of  weakness  for  as 
long  as  you  want  and  select  a 
comfortable  typing  speed,  vary- 
ing from  10  to  60  words  per 
minute  at  10-word  intervals. 
You  can  also  control  the 
typing  speed  after  selecting  the 
Words  option  from  the  menu.  In 
Words,  however,  WizType  as- 
sumes you  are  familiar  with  the 


keyboard.  You  start  out  by  typ- 
ing two-  and  three-letter  words 
and  progress  to  longer,  more  dif- 
ficult words  as  your  skill 
improves. 

The  two  options  which 
really  set  WizType  apart  from 
most  typing-practice  programs 
are  Paragraphs  and  Own  Lesson. 

With  Paragraphs,  you  type 
parts  of  eight  literary  works 
saved  on  the  program  disk.  You 
can  type  the  introductory  para- 
graphs from  Charles  Dickens's  A 
Tale  Of  Two  Cities  or  a  few 
scenes  from  William  Shake- 
speare's Hamlet.  Or  perhaps 
you'd  prefer  The  Gettysburg  Ad- 
dress or  selections  from  Mother 
Goose.  You  can  also  choose  to 
have  Bung  serve  as  a  pacer,  hop- 
ping along  on  his  pogo  stick 
above  the  sentence  being  typed, 
at  a  rate  you  select. 

In  any  case,  typing  entire 
paragraphs  helps  you  attain 
well-rounded  typing  skills  and 
arrive  at  a  true  idea  of  your  typ- 
ing speed  and  competency.  Typ- 
ing letters  and  words  is  fine  for 
the  purpose  it  serves,  teaching 
the  keyboard.  But  typing  lengthy 
paragraphs  adds  new  elements — 
fatigue,  consistency,  and  smooth- 
ness. You  can  learn  to  establish  a 
rhythm  (and  see  the  importance 
of  rhythm)  that  cannot  be 
achieved  merely  by  typing  single 
words. 

If  you  tire  of  typing  "To  be 
or  not  to  be,"  no  problem: 
WizType  also  lets  you  create 
your  own  lessons.  There  are  two 
ways  to  do  this.  First,  you  can 
simply  select  the  Own  Lesson 
option.  This  accepts  individual 
words  only.  Or  you  can  select 
the  Paragraph  option  and  then 
choose  Create  Paragraph  from  a 
submenu. 

There  are  many  fine  typing 
programs  currently  on  the  mar- 
ket. Sierra's  WizType  certainly 
meets  their  standards,  and  sur- 
passes most  of  them. 

WizType 

Sierra 

P.O.  Box  485 

Coarsegold,  CA  93614 

$34.95  Q 
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Computers  And  Society 


David  D.  Thornburg 


Over  the  past  several  months  a  considerable 
amount  of  mail  has  come  in  regarding  a  few  of 
my  columns.  Although  it  isn't  possible  to  re- 
spond to  all  of  you  individually,  hearing  from 
you  is  appreciated. 

The  column  on  the  PCjr  and  Macintosh 
stimulated  a  large  response.  Judging  from  many 
of  the  letters,  PCjr  owners  should  be  careful  not 
to  move  their  computer  with  the  cables  plugged 
in.  Apparently,  this  can  break  the  connectors  and 
require  expensive  repairs  of  the  mother  board. 
While  many  of  you  shared  some  sympathy  with 
my  views  of  IBM's  entry  into  the  consumer 
marketplace,  IBM's  new  version  of  the  PCjr  ad- 
dresses at  least  some  of  Junior's  problems. 

Some  of  you  wrote  to  express  concejn  that 
the  Macintosh  may  not  make  it  in  the  market- 
place. If  Macs  have  indeed  been  selling  at  an  al- 
leged monthly  rate  well  in  excess  of  the  total 
installed  base  of  PCjr's,  it  is  logical  to  conclude 
that  it  already  is  a  success.  Of  course,  it  takes 
more  than  machines  to  make  a  market — the  soft- 
ware from  third  parties  is  an  essential  component 
of  any  computer  system.  While  a  recent  check  of 
local  computer  stores  showed  less  than  20  Mac 
titles  in  stock,  this  computer  is  so  popular  that 
one  has  to  drive  as  far  as  90  miles  from  the  San 
Francisco  Bay  area  to  buy  blank  disks  for  it. 
Since  the  3.5-inch  disks  are  made  by  Sony,  Ap- 
ple, Hewlett-Packard,  BASF,  and  Memorex,  the 
scarcity  of  these  disks  in  the  retail  outlets  is  a 
pretty  good  measure  of  the  Mac's  popularity,  at 
least  locally. 

Some  of  you  felt  that  there  wasn't  enough 


David  Thornburg  is  an  author  and  speaker  who  has 
been  heavily  involved  with  the  personal  computer 
field  since  1978.  His  main  interest  is  in  making 
computers  responsive  to  people's  needs.  He  is  the 
inventor  of  the  KoalaPad  graphics  tablet  and  is  the 
author  of  nine  books  about  programming,  including 
Computer  Art  and  Animation:  A  User's  Guide  to 
Atari  Logo,  The  KoalaPad  Book,  and  Exploring 
Logo  Without  a  Computer  (Addison-Wesley).  His 
101  Ways  to  Use  a  Macintosh  will  appear  soon 
from  Random  House.  He  has  been  called  "an  enthu- 
siastic advocate  for  a  humanistic  computer  revolu- 
tion," and  his  editorial  opinions  have  appeared  in 
COMPUTE!  since  its  inception. 
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sensitivity  in  the  critique  of  Craig  Brod's  book, 
Technostress.  It  was  never  my  intention  to  claim 
that  technological  change  couldn't  induce  stress 
in  people;  clearly  it  can.  But  this  stress  is  not 
technology-specific.  We  need  only  look  at  the  at- 
tempts of  the  weavers  to  kill  Jacquard,  the  in- 
ventor of  the  automatic  loom,  or  the  attempts  of 
the  Luddites  to  thwart  the  industrial  revolution, 
to  see  that  major  societal  changes  induce  stress  in 
some  people.  My  concern  about  Brod's  book  was 
that  he  directed  it  to  the  general  public  rather 
than  to  his  fellow  health-care  professionals.  As  a 
result  Of  being  directed  to  a  larger  audience,  his 
book  has  been  used  by  some  people  as  further 
support  for  their  own  belief  that  computer  tech- 
nology is  intrinsically  evil. 

Technology  is  neutral.  The  computer  that  is 
used  to  help  a  handicapped  author  write  a  novel 
can  be  used  to  help  rob  a  bank.  The  computer 
that  allows  one  businessperson  to  spend  more 
time  with  the  family  can  be  used  by  another  as 
an  excuse  for  withdrawal  from  society.  Unless  a 
single  piece  of  technology  can  be  shown  to  in- 
duce the  same  stress  reaction  in  everybody,  we 
would  perform  a  greater  service  to  our  species  by 
looking  at  the  causes  of  stress  within  the  human 
psyche  rather  than  in  the  artifacts  of  man.  This  is 
not  to  say  that  technology  can't  be  abused.  It 
can,  and  it  has.  What  is  of  critical  importance  is 
to  realize  that  the  source  of  the  abuse  is  human, 
not  mechanical. 

Videogame  Microworlds 

All  of  which  brings  us  to  a  perennial  topic: 
videogames.  In  his  book  Mindstorms,  Seymour 
Papert,  the  father  of  Logo,  talks  about  the  samba 
schools  in  Brazil  where  children  learn  the  dance 
from  their  peers,  selecting  the  group  that  best 
represents  their  skill  levels.  This  environment  of 
peer  teaching  suggests  to  Papert  a  model  of 
educational  reform  in  our  own  classrooms,  a 
model  where  children  are  free  to  explore 
computer-based  microworlds  and  to  acquire  skills 
and  knowledge  in  the  context  of  these  microworlds. 

Of  course,  Papert  had  Logo  in  mind  as  the 
computational  language  to  be  used  by  the  chil- 
dren. But,  independently  of  our  schools,  and 
without  the  benefits  of  Logo,  child-centered 
computational  environments  have  sprung  up  in 
our  society  almost  spontaneously.  These  are,  of 


course,  the  game  arcades. 

Whenever  parents  and  teachers  talk  about 
videogames,  there  are  always  several  strong  oppo- 
nents to  the  arcades.  They  talk  about  the  arcades 
as  hangouts  for  delinquents,  they  talk  about  the 
addictive  nature  of  the  games  themselves,  and  they 
talk  about  the  violence  and  mayhem  represented 
by  the  nature  of  the  games  themselves.  What 
they  don't  talk  about  is  their  own  experience  in 
the  arcades  because,  almost  without  exception, 
the  most  vocal  detractors  of  the  arcades  have 
never  been  inside  one!  Before  giving  views  on 
what  is  happening  in  the  arcades,  let's  explore 
the  research  of  some  people  who  have  taken  the 
time  to  study  what  is  going  on  there. 

Sherry  Turkle,  whose  doctorate  is  in  sociol- 
ogy and  psychology  from  Harvard,  has  spent  a 
lot  of  time  in  game  arcades,  including  over  100 
hours  carefully  studying  30  game-players  of  all 
ages.  Her  results  are  included  in  her  book  The 
Second  Self— Computers  and  the  Human  Spirit  (Si- 
mon and  Schuster,  $17.95).  She  acknowledges 
the  ambivalence  felt  by  adults  toward  the  game 
arcades.  Their  children  are  coming  home  from 
school  with  new  skills,  they  are  learning  how  to 
program,,  and  they  take  computer  technology  for 
granted.  Parents  want  their  children  to  have 
these  skills,  but  they  also  realize  that  their  exper- 
tise in  the  computer  world  may  create  a  new 
generation  gap.  Consequently,  when  a  game  ar- 
cade applies  for  a  business  license,  this  is  a  chance 
for  the  parents  to  say,"Let's  wait."  As  Turkle  says, 
"It  feels  like  a  chance  to  buy  time  against  more 
than  a  video  game.  It  feels  like  a  chance  to  buy 
time  against  a  new  way  of  life."  With  respect  to 
the  commonly  expressed  belief  that  game  players 
are  caught  in  a  "mindless  addiction,"  she  replies; 

There  is  nothing  mindless  about  a  video  game. 
The  games  demand  skills  that  are  complex  and 
differentiated.  Some  of  them  begin  to  constitute 
a  socialization  into  the  computer  culture:  you 
interact  with  a  program,  you  learn  how  to  learn 
what  it  can  do,  you  get  used  to  assimilating 
large  amounts  of  information  about  structure 
and  strategy  by  interacting  with  a  dynamic 
screen  display.  And  when  one  game  is  mas- 
tered, there  is  thinking  about  how  to  generalize 
strategies  to  other  games.  There  is  learning  how 
to  learn. 

It  is  this  epistemological  aspect  of 
videogaming  that  gives  it  the  power  to  become  a 
good  educational  medium,  if  anyone  wanted  to 
really  explore  that  field.  But  this  still  doesn't  ad- 
dress the  issue  of  "addiction."  Turkle  points  out 
that,  yes,  some  players  can  become  addicted  to 
their  games.  But  she  also  points  out,  "Most  peo- 
ple don't  become  addicted  to  video  games  just  as 
most  people  who  diet  don't  become  anorexic." 


A  Man's  World 

In  another  in-depth  study  of  videogaming, 
psychology  professors  Geoffrey  and  Elizabeth 
Loftus  have  exarrtined  many  aspects  of  these 
games  and  their  influence  on  players  in  their  book 
Mind  at  Play— The  Psychology  of  Video  Games  (Basic 
Books,  $14.95).  Among  many  other  things,  they 
point  out  that,  in  addition  to  the  eye-hand  co- 
ordination skills  acquired  through  playing  these 
games,  there  are  other  indirect  benefits  as  well. 
One  of  these  is  the  development  of  intense  in- 
terest in  computers  which  can  lead  the  game 
players  into  the  computer  field  as  a  profession. 

Another  criticism  leveled  against  arcades  is 
that  they  appear  to  be  male-dominated.  Clearly 
the  content  of  the  games  themselves  has  some- 
thing to  do  with  this.  Dragon's  Lair,  a  videodisc 
based  game,  has  a  male  player  that  you  control 
to  help  save  the  princess.  If  this  game  had  the 
roles  reversed,  or  otherwise  took  into  consid- 
eration the  types  of  fantasies  that  might  appeal 
more  to  women,  it  would  perhaps  encourage 
more  women  to  visit  the  arcades. 

Of  course,  there  have  been  some  games  that 
seem  to  appeal  equally  well  to  men  and  women. 
Among  these  are  Centipede  (which  was  written 
by  a  woman),  Pac-Man  (and  its  offspring),  QIX, 
Tempest,  and  several  other  recent  games.  If  the 
arcades  are  the  breeding  ground  for  interest  in 
employment  in  the  information  sector,  then  we 
should  do  everything  in  our  power  to  insure  that 
the  arcades  attract  men  and  women  alike. 

Of  course,  there  is  the  additional  argument 
that  the  games  are  too  violent.  But  violence  has 
to  be  viewed  in  a  context.  We  don't  have  a 
videogame  in  which  we  see  someone  go  into  a 
restaurant  and  kill  babies  in  their  mother's  arms, 
but  we  can  see  that  on  television  if  we  watch  the 
evening  news.  We  don't  have  videogames  in 
which  the  goal  is  to  demoralize  the  opponent  by 
killing  his  livestock,  laying  waste  to  his  property, 
and  killing  his  children,  but  we  can  read  all 
about  it  in  the  Bible.  If  violence  is  bad  in  games, 
then  violence  is  bad,  period.  Ban  the  violent 
games  if  you  wish,  but  then  ban  the  Bible,  ban 
the  news,  ban  Hans  Christian  Andersen's  fairy 
tales,  ban  Prokofiev's  "Peter  and  the  Wolf." 

It  is  one  thing  to  say  that  our  society  is  too 
violent,  and  another  to  say  that  videogames  are 
too  violent.  One  can  make  the  argument  that  we 
should  do  something  about  violence  in  our  soci- 
ety, but  violence  won't  be  reduced  by  removing 
the  videogames.  My  opinion  is  that  anyone  who 
lets  their  children  read  fairy  tales  or  the  Bible, 
but  who  becomes  concerned  when  the  child 
plays  a  game  defending  the  earth  from  alien 
invaders,  is  a  hypocrite. 

Some  videogames  may  be  violent,  but  at 
least  they  aren't  hypocritical.  ® 
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All  About  The 
Status  Register 

Part  2 


Louis  F.  Sander 


Beginning  machine  language  programmers  are  often 
confused  by  the  6502's  status  register,  a  collection  of 
eight  bits  which  act  as  status  flags.  Part  1,  pub- 
lished last  month,  briefly  described  the  function  of 
each  flag.  Part  2  picks  up  with  a  more  detailed 
explanation  and  includes  a  sample  program  for  the 
Commodore  64,  PET/CBM,  Apple,  and  Atari. 


Last  month's  short  description  of  the  6502's 
eight-bit  processor  status  register  and  the  seven 
status  flags  it  contains  may  have  cleared  some 
mystery  au?ay,  but  it  surely  wasn't  comprehen- 
sive. That  sort  of  description  is  found  in  most 
machine  language  programming  books,  to  which 
you  are  now  referred,  and  which  will  be  much 
easier  to  understand  once  you've  mastered  what 
is  presented  here.  Let's  gain  that  mastery  by  run- 
ning a  simple  test  program,  using  a  machine  lan- 
guage monitor  to  observe  its  effects  on  the  status 
register. 

6502  Monitors 

A  monitor  is  nothing  more  than  a  machine  lan- 
guage program  that  makes  it  easier  to  work  with 
other  ML  programs,  and  there  are  many,  many 
different  monitors  available  for  the  6502.  Some- 
times monitors  are  called  debuggers.  PET/CBMs 
and  Apples  have  simple  monitors  built  into  their 
ROMs,  while  Ataris  have  one  in  the  Assembler 
Editor  cartridge.  Commodore  64s  can  use 
"Supermon64,"  a  program  that  appeared  in 
COMPUTE!  (January  1983).  Our  test  program 
works  identically  on  all  those  machines,  but  since 

134     COMPUTEI     November  1984 


their  monitors  are  somewhat  dissimilar,  we'll 
show  the  screen  dialogue  for  each  one. 

The  monitor  is  a  wonderful  tool  for  the 
beginning  ML  programmer,  and  if  you've  dab- 
bled with  ML,  you've  at  least  used  it  to  examine 
memory  locations  and  to  save  ML  programs  on 
tape  or  disk.  I  used  mine  for  those  things  for 
many  months,  but  never  paid  much  attention  to 
the  registers  display.  That's  the  line  of  labeled 
numbers  the  monitor  sometimes  prints  on  the 
screen,  and  it  looks  like  this  on  Commodore 
machines: 


PC 

IRQ     SR 

AC 

XR 

YR 

SP 

0005 

72E8    30 

00 

5E 

04 

F8 

(If  you  have  an  Apple  or  Atari,  please  follow 
the  Commodore  explanation  anyway.  Your  mon- 
itor is  only  slightly  different.) 

PC  shows  the  address  in  the  6502's  program 
counter,  which  is  nothing  more  than  the  address 
of  the  next  instruction  to  be  executed.  Because  of 
various  quirks,  monitor  PC  displays  are  not  all 
alike.  Supermon64  and  the  Atari  monitor  show 
the  address  of  the  BRK  instruction  which  ac- 
tivated them;  the  Commodore  monitor  shows  the 
address  one  byte  after  the  BRK;  and  the  Apple 
shows  the  address  two  bytes  after  the  BRK.  Some 
monitors  don't  label  the  address,  but  all  of  them 
display  it, 

IRQ  (not  shown  on  many  monitors)  gives 
the  so-called  interrupt  vector,  a  very  important 
address,  but  one  beyond  the  scope  of  our  interest 
here. 

SR  gives  the  contents  of  the  processor  status 
register,  expressed  in  hexadecimal  form,  (The 


NRI  gives  you  ALL  the 

ttaining  you'll  need  to  repair 

ALL  microcomputBrs. 


When  you've  learned 
the  basics  the  NRI  way, 
you  can  troubleshoot 
the  entire  system — 
and  earn  good 
money  doing  it! 

For  business  owners, 
lost  computer  time  means  lost 
money.  For  customers, 
it  usually  means  frus- 
tration, delay  and  a 
strong  temptation  to 
take  a  walk  to  the 
nearest  competitor. 

But  for  the  NRI- 
trained  computer  ser- 
vice technician,  a  down 
computer  can  mean  higher 
earnings  or  even  the 
opportunity  to  start  a  profit- 
able business. 

Fixing  computers:  fastest  growing 
occupation  in  tlie  U.S. 

Whether  the  flaw  is  in  a  circuit 
board,  a  disk  drive  or  a  printer, 
everybody  wants  it  fixed— fast. 

The  U.S.  Department  of  Labor 
recently  projected  that  the  number  of 
computer  service  jobs  wil  double 
before  1995.  Median  earnings  of  full- 
time  computer  service  technicians 
are  $430  per  week. 

The  trained  computer  techni- 
cian can  choose  between:  working 
for  a  large  corporation  or  an  inde- 
pendent; making  office  calls  or  stay- 
ing in  the  shop;  working  for  a  retailer 
or  for  a  specialized  sen/rce  firm- 
even  starting  his  own  computer 
repair  business. 

Total  System  Training  from  NRI. 

As  an  NRI  graduate,  you'll  be 
qualified  to  fix  just  about  everything 
that  can  go  wrong,  for  any  major 
brand  of  desktop  microcomputer. 
Only  a  person  who  knows  and  fully 
understands  all  the  underlying 
fundamentals  of  microcomputers 
can  hope  to  be  able  to  tackle  all 
microcomputers.  NRI  has  known  the 
need  for  thoroughly  understanding 
fundamentals  since  1914. 

NRI's  training  is  hands-on  train- 
ing. You  get  practical  experience  in 
writing  programs  in  BASIC,  testing 
and  debugging  systems.  You'll  learn 
how  to  install  an  expansion  board, 
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Ragiststed  Tradematk 
tnternpUonal  Business  Machine 
Corporation. 

Epson  is  a  Registersd  Trademark  of 
Epson  America,  too, 

Apple  andttie  Apple  Togo  are  Registered  Trsdomsrks 
nl  Appt9  Computer.  Inc. 
Compaij  is  a  RegistB/Bd  Tmdemnrk  ol  COMPAQ  Computer 
Corporation. 
©7«M  ATAT  Technologies,  Inc. 

how  to  troubleshoot  pesky  circuit 
flaws.  Using  NRI's  exclusive 
Discovery  Lab®,  you'll  perform  over 
60  experiments.  You'll  learn  how  to 
fix  the  disk  drives  and  printers. 

You  learn  at  your  convenience, 
at  your  own  most  comfortable  pace. 
Without  classroom  pressures,  with- 
out rigid  night-school  schedules, 
without  wasted  gasoline.  Your  per- 
sonal NRI  instructor  and  the  NRI  staff 
will  answer  your  questions,  give  you 
guidance— even  give  special  help  if 
you  need  it. 


Computer,  d/s/t  drive  and  printer 
— all  yours  to  keep 

As  part  of  your  training,  you  work 
,  "  with  a  TRS-80  Model  4,  a  power- 
ful microcomputer  with  many  of 
the  features  and  capabilities  of 
machines  costing  three  times 
as  much. 

You'll  install  a  double- 
density  disk  drive  and  a  dot- 
matrix  printer.  And  the  entire 
system— computer,  drive, 
printer  and  manuals 
— is  yours  to  keep,  as 
part  of  your  training. 

100-page  FREE 
Catalog  Tells  fJlore 

Send  the  coupon 
today  for  NRI's  big  100- 
page  free  color  catalog,  which 
gives  you  all  the  facts  about  NRI 
training  in  fvlicrocomputers. 
Robotics,  Data  Communications, 
TVA/ideo/ Audio  Servicing  and  other 
high-tech  career  fields.  (If  the  coupon 
is  missing,  write  to  NRI,  3939 
Wisconsin  Ave.,  Washington,  DC 
20016.)  ^-.— .—: -^^ 


Yqu!  HRi  coarse  in- 
cludes this  modern 
64K  RAM micfocom- 
putar,  dual-dsrtsity 
dish  drive, 
dot  matiix 
primer... 
pJusa 
prates- 
sfonaf  LCD 
multimeter, 
NR!  DlB- 
cofBry  Lab 
and  hurtdreds  of 
demonstrations  ai 
expeiimsnts.  It's  oil 
yOUrS  10  keep. 


Fa 


SCHOOLS 

McGraw-Hill  Continuing  Education  Center 
3939  Wisconsin  Avenue,  Washington,  DC 20016 

We'll  give  you  tomorrow. 

CHECK  ONE  FREE  CATALOG  ONLY 

D  Compuler  Electronics  with  Microcompulers 

G  Om  Communications 

n  Robotics  &  Industrial  Controis 

n  Color  TV,  Audio,  and  Video  System  Servicing 

n  Eleclroni  Design  Technoiogy 

n  Digital  Electronics 


i:nife 


All  Career  courses 
approved  onrJsrGI  bill, 

D  Check  for  details. 


=n 


D  Communicafions  Electronics 

D  Industrial  Eieclronics 

D  Basic  Eieclronics 

D  Telephone  Servicing 

Q  Small  Engine  Servicing 

n  Appliance  Servicing 


D  Automotive  Servicing 
D  Air  Condiiioning,  Heating, 

Belrigeraiion.  &  Solar  Technology 
D  Builfling  Conslruction 
D  Locksmilliing  &  Electronic 

Security 


Name  [Please  Print) 


Age 


[    Clly 


CllylSlale.'Zip 


Accredited  by  ihe  hjaliortal  Home  Study  Council 
TRS^O  Is  a  trademark  of  ttie  Radio  Shack  division  of  Tandy  Corp, 
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114    I 


OMMODORE 


64 


COMPUTER  AND  SOFTWARE 


(more  power  than  Apple  II  at  1/3  the  price) 


n88 


00* 


170K  Disk  Drive  $249.00* 
Tractor  Friction  Printer  $169.00* 
14"  Hi-Res  Color  Monitor  $219.00* 
*less  coupon  discount 


♦commodore  64  COMPUTER  $188.00 

You  pay  only  $188  00  whi-n  you  orLler  [lie  poweiltjl  S4K 
COMMODORE  6")  COMPUTER'  LESS  inp  udKie  oi  (lie 
SPECIAL  SOFfWAHE  COUPON  *p  pack  wilh  your 
computer  that  aikiwb  ymi  to  SAVE  OVER  $500  oti 
software  sale  pnt:ps"  With  only  1100  ot  satfingsapplit'ii 
yaur  net  ccniputer  cost  is  $88  00" 


*  170  DISK  DRIVE  $249.00 

VoLi  pay  only  $249  00  when  you  order  tlio  1  ?0K  Disk 
Drive'  LESS  the  value  o1  the  SPECIAL  SOFTWARE 
COUPOfy  we  pack  with  your  disk  drive  thai  allows  you  to 
SAVE  OVER  ilOO  att  soltware  sale  prices"  With  only 
$500  of  savingb  applied  your  riet  disk  drive  cost  is 
$149  00 

*  80  COLUMN  80CPS 
TRACTION  FRICTION  PRINTER  $169.00 

You  pay  only  $169  1)0  .vlkTi  y.m.n.k-r  llir  Conista-  I  f 
deluxe  line  printer  that  prints  8  I'll  tiiii  si/e.  single 
sheet,  follor  tan  told  paper,  labels  etc  Inipactdotmatnw. 
bidireciionaL  LESS  the  value  ol  (he  SPECIAL  SOFTiWARE 
COUPON  we  pack  with  your  printer  that  aliovvs  you  to 
SAVE  OVER  $500  oH  software  sale  prices"  With  only 
$100  ot  saving  applied  your  net  printer  cost  rs  oiUy 
$59  00 

■ti    14 "  HI-RES  COLOR  MONITOR  $219.00 

Vou  p.iy  only  j219  CO  wlu-n  you  ordei  lliis  M  COLOR 
MONITOR  Willi  sharper  and  cleaitr  resclutipn  Ifian  any 
other  coior  monifgfs  we  have  testedl  LESS  value  tit  the 
SPECIAL  DISCOUNT  COUPOI^  we  pack  with  youf  monitor 
that  allows  you  to  save  over  $500oll  sof  Iware  sale  pnces" 
With  only  $100  of  savings  applied  your  net  color  nicmlor 
cost  IS  only  il  113  no  116  Colnrsv 

80  COLUMN  BOARD  $99.00 

Now  yoLi  program  SU  COLUMNtn  on  trie  screen  h:  irne 
time!  Converts  your  Commodore  64  to  SO  COLUMNS 
when  you  plug  m  the  BO  COLUMN  EXPANSION  BOARD" 
PLUS  4  slot  expander!  Can  use  willi  most  existing 
software 

80  COLUMNS  IN  COLOR 
EXECUTIVE  WORD  PROCESSOR  S49.00 

Tins  EXECUTIVE  WORD  PROCESSOR  is  the  finest 
available  for  the  COMMODORE  64  computer'  The 
ULTIMATE  FOR  PROFESSIONAL  Word  Processing 
DISPLAYS  40  or  80  COLUMNS  IN  COLOR  or  Black  and 
White'  Simple  to  operate,  powerful  tent  editing  with  250 
WORD  DICTIONARY,  complete  cursor  and  insert/delete 
key  controls  line  and  paragraph  insertion,  automatic 
deletiori.  centering,  margin  seltings  and  output  to  all 
printers'  fnciurles  a  powerful  mail  merge 


SALE 


WE 

WE 

HAVE 

HAVE 

THE 

THE 

BEST 

LOWEST 

SERVICE 

PRICES 

SPECIAL  SOFTWARE  COUPON 


We  pack  a  SPECIAL  SOFTWARE  DISCOUNT 
COUPON  witFi  every  COMMODORE  64 
COMPUTER  DISK  DRIVE-PRINTER- 
MONITOR  we  sell!  This  coupon  allows  you  to 
SAVE     OVER     S500    OFF     SALE    PRICES!! 


(ExamplesI 

PROFESSIONAL  SOFTWARE 

COMMODORE  64 

Name 

List 

Sale 

Coupon 

EnGcuTive  Word  Processor 

S99  00 

Siigoo 

S39  00 

E^Lcunvf  Daifl  B.ise 

S69  00 

S35  00 

524  00 

20.000  Word  Diclionary 

52"!  95 

SI  J  96 

SIOOO 

Electronic  Spread  Sheei 

S59  95 

S49  00 

S39  00 

Accouniing  Pack 

549  00 

S39  00 

529  00 

Praci  ica  Ic 

559  96 

SJB  95 

539  95 

Progr^nnners  Referenco 

Gyide 

S20  9b 

516  9b 

51250 

Prugrammers  Helper 

iDiskl 

S69  95 

S39  95 

529  95 

80  Column  Screen  iDisk) 

SB9  95 

539  95 

529  95 

FUJI  5'  /■  Floppy  Disc 

IBo»ol  fOI 

S39  9B 

529  95 

619  95 

Deluxe  Tape  Cassette 

segoo 

559  00 

548  00 

Pro  Jov  Slick 

S24  95 

515  95 

512  00 

Liglil  Pen 

S39  9S 

516  95 

614  96 

Oust  cover 

S3  95 

S6  95 

S4  60 

Pogo  Joe 

S29  95 

519  95 

51696 

Pirslop  II     Epyx 

S39  9B 

529  96 

526  00- 

Plus 

One  FREE 

fSee  over  WO  coupon  items  in  our  catalog) 

Write  or  call  for 

Sample  SPECIAL  SOFTWARE  COUPON! 


EXECUTIVE  QUALITY 
PROFESSIONAL  BUSINESS  SOFTWARE 

The  Cadillac  o(  Business  Programs 
for  Commodore  64  Computers 


llBm 

Invenlory  Mansgemer 
Accounts  Receivable 
Accounts  Payable 
Payroll 
General  Ledgyi 


Lisl 
S99CO 
S99  00 
599  00 
599  00 
599  00 


•SALE 
549  00 
549  00 
549  00 
549  00 
543  00 


Coupon 
535  00 
635  00 
635  00 
S35  00 
635  00 


128KS 


YSTEM 


(lowest  price  in  the  USA) 


*895 


00* 


Includes 

128K  Commodore  Computer 

One  Megabyte  Dual  Disk  Drive 

lOOCPS  Tractor  Friction  Printer 

12"  Hi-Res  Amber  Monitor 


*  128K  COMPUTER  SYSTEM  $895.00 

Includes,  128K  COMMOOOFJE  U  l/h  tOMCUILK.  One 
meeabyle  Dual  Drsk  Driue,  lOOCPS  Bidirectional 
Traclor/Friclion  printer.  12"  Hi  Res  Amtjer  monitor,  all 
for  only  $895    List  i.3718  00 

COM-64  POWER  FOR  VIC-20  $69.00 

Just  plug  in  our  32K  RAM  MEMORr  EXPANDER  and  you 
get  as  mucfi  usable  pragramriiing  power  as  ihe 
Commodore  6^5  computer'!  Master  control  switches  on 
cover  Gold  Edge  connectors,  fiye  year  warranty  (FREE 
$29  96  CARTRIDGE  GAME) 

NEW  VOICE  SYNTHESIZER  $59.00 

For  Com  64 or  VIC  20  computers  Just  plug ilinand your 
can  protjram  words  and  sentences,  aditist  uoiunie  and 
pitch,  make  talking  adventure  games,  sound  action 
games  and  custcmijed  talkies"  FOR  ONLY  $19  9b  you 
can  add  TEXT  TOSPEECH,  lussiypeawordandlieai  your 
computer  talk  -  ADD  SOUND  10  ZORK.  SCOT  T  AOAMS 
AND  AARDVARK  ADVENIURE  GAMES"  (Disk  or  tape) 

leK  RAM  CARTRIDGE  $49.00 

Increases  VIC  20  pragrarnming  pov^er  4  times  Expar^ds 
total  memory  to  41K  (41.000  bytes)  Memory  tjlock 
switches  are  on  outside  cover'  CARDCO  Includes  FREE 
$29  95  game'! 

8K  RAM  CARTRIDGE  $34.95 

Increased  VIC  20  progran^ming  power  2  time& 
Expands  total  memory  to  33K  [33.000  bytes)  Inckides 
FKEE  $16  95  game' 

3  SLOT  SWITCHABLE  EXPANDER  $24.95 

Allows  you  to  add  3  cariTidi'es  al  ciietnne-sv/itch  selfcl 
to  turn  slots  un  or  oft  — PL  US  reset  liutlon  Anuist  lor  your 
VtC  20  computer'! 

9"  GREEN  SCREEN  MONITOR  $69.00 

Excellent  qualify  SANYO  easy  to  read.  SO  columns  i  24 
lines  Green  Ptiospiiurous  screen  wttfi  anli  fifare.  metal 
cabinet!  Saves  your  TV  PLUS  59  95  for  connecting 
cable  Com  64  or  VIC  20 


12"  GREEN  OR  AMBER  MONITOR  $99.00 

Vouf  choice  ot  green  or  amber  screen  monitor  lup 
quality.  SANYO  80  columns  n  24  lines,  easy  to  read,  anti 
glare,  taster  scanning'  PI  US  $9  9S  lor  connecting  cable 
Com  54  or  VIC  ?0 


PHONE  ORDERS 
SAM  -  8PM  Weekdays 
SAM  -  12N  Saturdays 


•  LOWEST  PRICES'  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
.  BEST  SERVICE  IN  U.S.A.  .  ONE  DAY  EXPRESS  MAIL  •  OVER  500  PROGRAMS  «  FREE  CATALOGS 


Add  SIO  00  for  shipping  hondlmg  ond  insurance.  Miinois  residents 
please  add  6°,  fax  Add  520.00  for  CANADA,  PUERTO  RICO  HAWAII 
ALASKA  APOFPO  arders  Canodion  orders  mus!  be  in  U.S.  dollars. 
WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES 

Enclose  Cashiers  Check    Money  Order  or  Personal  Check.  Allow  }4 
days  for  delivery   2  to  7  days  for  phone  orders    1  doy  express  mail! 
VISA  -  MASTER  CARD  —  C  O.D. 


WE  LO.e  Oun  CUSTOMEBSi 


ENTERPRIZES 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  3^12/382  5244  to  ordtr 


NEW  128K  —MEGA  BYTE  DUAL  DISK  DRIVE-80  COLUMN 

COMPUTER  SYSTEM  SALE! 

HOME  •  BUSINESS  •  WORD  PROCESSING 


LOOK  AT  ALL  YOU  GET  FOR  ONLY  $3^  5« 

(D  Bl  28  COMMODORE  1  28K  80  COLUMN  COMPUTER 

(2)  4023      100  CP5  -  80  COLUMN  BIDIRECTIONAL  PRINTER 

(3)  8050  DUAL  DISK  DRIVE  (over  1  million  bytes) 
(?)  12'  HI  RESOLUTION  80  COLUMN  MONITOR 

•  BOX  OF  10  LORAN  LIFETIME  GUARANTEED  DISKS 

•  1100  SHEETS  FANFOLD  PAPER 

•  ALL  CABLES  NEEDED  FOR  INTERFACING 

TOTAL  LIST  PRICE 


LIST  PRICE 

S    995.00 

499.00 

1795.00 

249.00 

49.95 

19.95 

102.05 

53717.95 


PLUS  YOU  CAN  ORDER  THESE  BUSINESS  PROGRAMS  AT  SALE  PRICES 


Professional  80  Column 
Word  Processor 
Professional  Data  Base 
Accounts  Receivable 
Accounts  Poyable 


LIST 

S149.95 
S149.95 
S149.95 
S149.95 


SALE 

$99.00 
$99.00 
$99.00 
$99.00 


Payroll 
Inventory 
General  Ledger 
Financiol  Spreod  Sheet 


LIST 
S1 49.95 
S149.95 
5149.95 
S149.95 


SALE 
$99.00 
$99.00 
$99.00 
$99.00 


PRINTER  REPLACEMENT  OPTIONS 

(replace  the  4023  with  the  lollowing  ot  these  sale  prices) 


Olympta  Executive  Letter  Quality  Seriol  Printer 
Comstof  Hi -Speed  160  CPS  15  tj"  Serial  Business  Printer 
Telecommunications  Deluxe  Modem  Package 


LIST  SALE 

S699.00  $399.00 

S779.00  S499.00 

5199,00  S139.00 


1 S  DAY  FREE  TRIAL.  We  give  you  1 5  days  to  try  out  this  SUPER  SYSTEM  PACKAGE  I!  If  it  doesn't  meet  your  expectotions,  just  send  it  back 
to  us  prepoid  and  we  will  refund  your  purchase  price !  I 

90  DAY  IMMEDIATE  REPLACEMENT  WARRANTY.   If  any  of  the  SUPER  SYSTEM  PACKAGE  equipment  or  programs  foil  due  to  faulty 
workmanship  or  moleriol  we  will  replace  it  IMMEDIATELY  at  no  chorge  I  I 


I 


Add  550.00  for  shipping  and  hondlingll 
$100.00  for  Alaska  and  Hawaii  orders. 

WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES 

Enclose  Coshiers  Check,  Money  Order  or  Persono!  Chetl^.  Allovj  14  doys  (or 
deiivery.  2  to  7  days  lof  phone  orders,  1  doy  express  moil!  We  accept  Visa 
and  MosterCord,  We  ship  C-0.0,  to  coniinenlol  U,S.  oddresses  only, 


ENTERPRIZES  ''fLO'E0"'*t:us'O'"°s 

BOX  5S0,  BARRINQTON,  ILLINOIS  60010 
Phont  312/382'5244  to  ord«r 


Commodore  •  64 


SCRIPT-64  EXECUTIVE  WORD  PROCESSOR 


(80  Columns  in  Color) 

40  or  80  columns  in  color  or  black  and  white;  turns  your  computer  into  a  Business 
Machine! 

This  is  the  finest  word  processor  available.  Features  include  line  and  paragraph 
insertion/deletion,  indentation,  right  and  left  justification,  titles,  page  numbering, 
characters  per  inch,  etc.  All  features  are  easy  to  use  and  understand.  With  tabs,  etc. 
SCRIPT-64  even  includes  a  250  word  dictionary/spelling  checker  to  make  sure  your 
spelling  is  correct.  The  dictionary  is  user  customizable  to  any  technical  words  you  may 
use.  Furthermore,  all  paragraphs  can  be  printed  in  writing  and  everyday  letters  are  a 
snap.  To  top  things  off,  there  is  a  100  page  manual  and  help  screens  to  make  learning 
how  to  use  SCRIPT-64  a  snap.  This  word  processor  is  so  complete  we  can't  think  of 
anything  it  doesn't  have.  When  combined  with  the  complete  database  you  have  a 
powerful  mailmerge  and  label  program  that  lets  you  customize  any  mailing  list  with 
personalized  letters.  List  $99.95.  Sale  $49.95.  *Coupon  Price  $39.00.  (Disk  only.) 


SCRIPT-64  20.000  WORD  DICTIONARY 


Allows  you  to  check  spelling  on  20,000  most  often  mispelled  words!  List  $29.95  Sale 
$19.95.  ^Coupon  Price  $10.00.  (Disk  only.) 


SCRIPT-64  COMPLETE  DATABASE 


(PLUS  MAIL  MERGE  AND  LABELS) 

This  powerful  DATABASE  is  user  friendly  and  makes  any  information  easy  to  store  and 
retrieve.  The  user  defines  the  fields  and  then  can  add,  change,  delete,  and  search  for 
any  category  wanted!  When  combined  with  the  Executive  Word  Processor  you  can 
search  out  any  category  (zip  codes,  even  hair  color,  etc.)  and  print  super  personalized 
letters!  600  names  can  be  sorted  and  formulated  on  each  disk  in  any  order  or  category! 
Will  handle  any  size  mailing  list  by  changing  or  adding  disks!  List  $69.00.  Sale 
$34.00.  *Coupon  Price  $24.00. 


•  LOWEST  PRICES  •  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL  •  OVER  500  PROGRAMS  •  FREE  CATALOGS 


WE  SHIP  C.O.D  HONOR  VISA  AND  MASTER  CHARGE 
ADD  $3.00  SHIPPING  FOR  C.O.D.  ADD  $2.00  MORE 
SPECIAL  SERVICES: 
One  Day  ~  Express  Mail  add  $10.00 


CMT'COpD|7CC  iwe  LOVE  OUR  cusTOMEnsi 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  or(l«r 


FANTASTIC  COMPUTER  PRINTER  SALE!!! 


COMSTAR  T/F 

Tractor 
Friction 
Printer 


ic-k 


COM-STAR 


Lowest  Priced,  Best  Quality,  Tractor-Friction  Printers  in  the  U.S.A. 
Fast  80-120-160  Characters  Per  Second     •  40, 46, 66.  80, 96, 132  Characters  Per  Line  Spacing 
•  Word  Processing     •   Print  Labels.  Letters,  Graphs  and  Tables     •   List  Your  Programs 
Print  Out  Data  from  Modem  Services     •  "The  Most  Important  Accessory  for  Your  Computer" 


'-'  DELUXE  COMSTAR  T/F 
80  CPS  Printer  —  $169.00 

This  COMSTAR  T/F  (Tractor  Friction) 
PRINTER  IS  exceptionally  versatile  It 
prints  8'//'  X  11"  standard  size  single  stieet 
stationary  or  continuous  feed  compLiter 
paper.  Bi-directional,  impact  dot  matrix. 
80  CPS.  224  cliaracters  (Centronics 
Parallel  Interfact) 

Premium  Quality  120-140  CPS 
10"  COMSTAR  PLUS+ 
Printer  $249.00 
The  COMSTAR  PLUS+  gives  you  all  the 
features  of  the  COMSTAR  T/F  PRINTER 
plusa  lO'carriage,  120  140CPS.  9x9  dot 
iTiatrix  withdoublestrikecapability  lor  18x 
18  dot  matnx  (near  letter  quality),  high 
resolution  bit  image  (120  x  144  dot 
matrix),  underlining,  back  spacing,  left 
and  right  margin  settings,  true  lower 
decenders  with  super  and  subscripts, 
prints  standard,  italic,  block  graphics  and 
special  characters  It  gives  you  print 
quality. and  features  found  on  printers 
costing  twice  as  much'!  (Centronics 
Parallel  Interface)  (Better  than  Epson 
FX80)    List  $499  00     SALE  $249.00 


Premium  Quality  120-140  CPS 
ISV^'CGM-STAR  PLUS+ 
Business  Printer  $349.00 

Has  all  the  features  ol  the  10"  COM  STAR 
PLUS+  PRINTER  plus  15     '  carriage  and 
more  powerful  electronics  components  to 
handle    large    ledger    business    forms' 
(Better  than  Epson  FX  iOO)     List  $599 

SALE  $349.00 

Superior  Quality  140- 160  CPS 

10"  COMSTAR  PLUS+  IBM 
IBM  Pers/Bus  Printer  $369.00 

Has  all  the  features  of  the  10"  COMSTAR 
PLUS  +  PRINTER'  It  is  especially  designed 
for  all  IBM  personal  computers!  140160 
CPS  HIGH  SPEED  PRINTING  100'/.  duty 
cycle,  2K  buffer,  diverse  character  fonts, 
special  symbols  and  true  decenders, 
vertical  and  horizontal  tabs, 
A  RED  HOT  IBM  personal  business  printer 
at  an  unbelieveable  low  price  of  $369.00 
(Centronics  parallel  interface) 
List  $699     SALE  $369.00 


Superior  Quality  160-180  CPS 
10"  COM-STAR  PLUS+HS 
Business  Printer  $369.00 

The  Super  Com-Star+  High  Speed 
Business  Printer  160- 180  CPS  has  a  10" 
carriage  with  all  the  Com-Star+  features 
built  in!  The  15  ,"  High  Speed  Business 

Printer  is  especially  designed  with  more 
powerful  electronics  to  handle  larger 
ledger  business  forms!  Exclusive  bottom 
feed!  (Centronics  parallel  interface) 
15',',"  printer  is  also  compatable  with  IBM 
Personal/Business  Computers!  15'/-" 
Printer  List  $799.00  SALE  $469,00 


HOIympia 


Executive  Letter  Quality 
DAISY  WHEEL  PRINTER  $379.00 

This  IS  the  worlds  finest  daisy  wheel  printer 
Fantastic  Letter  Quality,     up  to  20  CPS 

bidirectional,  will  handle  14.4"  forms 
width!  Has  a  256  character  print  buffer, 
special  print  enhancements,  built  in 
tractor-feed  (Centronics  Parallel  and 
RS232C  Interface)  List  $699  SALE  $379, 


•  15  Day  Free  Trial  -  1  Year  Immediate  Replacement  Warranty 


PARALLEL  INTERFACES- 


For  VlC-20  and  COM  64  -  $49  00     For  Apple  computers  -  $79  00     Atari  850  Interface  -  $79,00    For  ALL  IBM  Computers  -  $89  00 


Add  Sl^sOlor  ihipping,  handling  and  iniuranc*  illlnoii  raiidcnii 
pl*Oi*pdd  6%  toi.  Add  S29  00  for  CANADA.  PgCKTO  mCO.  HAWAII. 
ALASKA  APO-FPO  ordart.  Canadian  ordtri  tnult  b«  in  U.S.  dollari. 
W£  DO  NOT  EXPSKT  TO  OTHet  COUNTdlES. 

Encloi*  Cpihitn  Ch«k.  Monty  Ord»r  Of  Parianal  Chotli.  Allow  1< 
dayt  lor  delivery.  2  lo  7  dayi  for  phon*  ofdcri,  1  doy  aiiprcti  moil  i 
VISA  — MASTER  CARD-We  Ship  CO. D  to  U  S  AdOresseS  Only 


■ox  SM,  BARRINQTON,  ILLINOIS  60010 
Phont  312/M2S244  to  ordtr 


CON^-STAR  PLUS+ 
Print  Example: 


ABCDEROH  Z<3KL.MNai 

ABCDEFSHIJKLMNOPiaRSTUVWXYI  1  2: 


ITUVWXV 

i7a9o 


EXPAND  YOUR  VIC-20 
TO  COMMODORE-64  POWER! 

$fiQOO 


FOR  ON 

(PLUS  A  FREE  $29.95  CARTRIDGE  GAME) 


LIST  PRICE  $159.95 


Just  plug  in  the  32K  RAM  MEMORY  EXPANDER  and  you  have  as  much  usable  programming 
memory  as  the  Commodore-64  computer!!!  This  32K  RAM  EXPANDER  CARTRIDGE  gives 
your  VIC-20  computer  9  TIMES  MORE  PROGRAMMING  POWER!! 


5  YEAR  WARRANTY 


MASTER 

CONTROL 

SWITCHES 


GOLD  EDGE 
CONNECTORS 


FEATURES 

Allows  Full  32K  Memory  ExpandS'on 

Separate  Enable  Switch  for  each  8K  Block 

Gold  Plated  Contacts 

Premium  Grade  Components 

Fully  Tested  and  Burned  In 

5  Year  Warranty 

Complete  Documentation 


1/2  PRICE  EXPANSION  SALE!! 


3K  Ram  Expander 

8K  Ram  Expander  (2Vj  times  more  power) 
16K  Ram  Expander  (4  times  more  power) 
32K  Ram  Expander  (9  times  more  power) 

(PLUS$29.95FREEGAME  CARTRIDGE) 
3  Slot  Expander  Board  —  Switch  Selectable 


LIST 

$  39.95 
S  69.95 
$  99.95 

$149.95 
$  49.95 


SALE 

$19.95 
$34.95 
$69.00 

S79.00 
$29.95 


WE  LOVE  OUR  CUSTOMERS! 


Add  S3  00  for  ihipping,  handling  ond  insuronce.  Illinois  residenls 
please  odd  6"i  lax  Add  S6,00  For  CANADA.  PUERTO  RICO.  HAWAII. 
ALASKA  APOFPO  orders.  Conadion  orders  must  he  in  U.S.  dollars 
WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES, 

Enclose  Cashiers  Check.  Money  Order  or  Personal  Check,  Allow  14 
days  (ordehvery.  2  lo  7  days  (or  phone  orders,  I  day  express  mail! 
VISA  -  MASTER  CARD  -  C.O.D. 

No  CO. D.  to  Canada  APOFPO 


BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  lo  ord«r 


COMMODORE-64  or  VIC-20 

VOICE  SYNTHESIZER 


MAKE  YOUR 
COMPUTER  TALK 


VOTRAX  BASED 
HARDWARE 


SALE 


ONLY 


559 


00 


You  can  program  any  words  or  sentences  •  Adjust  volume  and  pitch  •  Make  adven- 
ture games  that  talk  •  Real  sound  action  games  •  Make  customized  talkies  •  (Demo 

disk  or  tape  included)  •  Requires  Speaker 


KaOOOQOQiOOOOOqoeSBBI 


You  can  add  TEXT  TO  SPEECH  SOFTWARE  that  allows  you  to  simply  type  what  you 
want  to  hear!!  Also  allows  you  to  add  sound  and  voice  to  SCOTT  ADAMS  AARD- 
VARK  and  "ZORK"  ADVENTURE  GAMES  List  $29.95     Sale  $19.95  (Disk  or  Tape). 

>OOPPPeBPBPOOOOOBaBBOOOOOOO<»PqBaOCX3eHBBI 


•  LOWEST  PRICES  •  15  DAY  FflEE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
»  BEST  SERVICE  IN  U.S.A.  '  ONE  DAY  EXPRESS  MAIL  '  OVER  500  PROGRAMS^RE^ATALOOS 

COMMODORE  64 

80  COLUMN  BOARD 


$ 


FOR  ONLY 


99 


00 


Now  you  uan  program  80  columns  on  the  screen 
at  one  time!  Converts  your  Commodore  64  to  80 
columns  when  you  plug  in  the  PROTECTO  80 
Expansion  Board.  List  $199.00.  Sate  $99.00. 


Includes  4  Slot  Expander  and  can  be  used  with  most  existing  software!!! 

WE  LOVE  OUR  CUSTOMERS 


Add  S3. 00  for  shipping,  handling  and  insurance.  Illinois  residents 
pleasB  odd  6%  tax.  Add  S6.00  (or  CANADA.  PUERTO  RICO.  HAWAII. 
ALASKA.  APO-FPO  orders.  Conodian  orders  must  be  in  U.S.  dollars. 
WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES. 

Encfose  Cashiers  Check,  Money  Order  or  Personal  Check.  Allow  U 
days  for  delivery.  2  to  7  days  for  phone  orders.  1  doy  express  moiM 
VISA  —  MASTER  CARD  —  C.O.D. 

No  C.O.D.  to  Canodo,  APO-FPO. 


C|U'TCDpDI7C6    (WElOVEOunCUSTOWCRSj 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phona  312/3«2  5244  to  ord«r 


label  is  P  in  Apple/ Atari,  but 
what  it  displays  is  exactly,  ab- 
solutely, positively  identical 
in  all  the  monitors.)  People 
with  6502's  in  their  cerebral 
cortices  may  be  able  to  deter- 
mine individual  flag  statuses 
from  a  hex  display,  but  it's  a 
burdensome  interpretation  for 
the  rest  of  us.  Who  can  figure 
out  whether  $FB  means  the  Z 
flag  is  set  or  clear?  Not  me,  1 
can  guarantee  you.  The  table  is 
a  handy  guide  for  interpreting 
that  byte.  With  it,  you  can  tell 
at  a  glance  which  flags  are  set 
or  cleared  in  a  given  status 
byte,  and  just  what  each  flag 
means.  And  that  ability  can 
be  a  golden  key  to  better  ma- 
chine language  programming. 

AC,  XR,  and  YR  show  the 
contents  of  the  accumulator, 
X,  and  Y  registers,  respec- 
tively, at  the  moment  the 
monitor  was  activated.  They're 
labeled  A,  X,  and  Y  in  some 
monitors,  but  mean  the  same 
thing,  regardless  of  the  label. 

SP  (or  S)  gives  the  value 
of  the  stack  pointer,  which  is 
yet  another  useful  value  that's 
beyond  our  present  scope. 
The  value  will  vary  from  time 
to  time  and  from  machine  to 
machine. 


Stepping  Through  Flags 

Now  that  you've  seen  a  description  of  the  reg- 
ister display,  plus  that  handy  table,  let's  use 
them  to  experiment  with  the  important  flags.  Our 
experiment  will  have  the  dual  benefit  of  making 
us  more  fluent  in  ML,  and  giving  us  practice 
using  the  register  display. 

The  program  at  the  end  of  this  article  is  an 
instructive,  but  do-nothing,  ML  program  that 
occupies  an  innocuous  corner  of  memory.  From 
left  to  right,  each  line  shows  a  memory  address, 
the  bytes  held  by  it  and  maybe  its  upward  neigh- 
bor, and  the  mnemonic  for  the  instruction  that 
those  bytes  represent.  The  program's  first  seven 
lines  set  all  the  6502's  flags  and  registers  to  zero, 
then  break  to  the  monitor,  where  we  can  review 
their  status. 

Single,  Simple  Operations 

The  rest  of  the  program  is  a  series  of  single, 
simple  operations,  each  followed  by  a  break  to 
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Figure  1 :  Apple  Screen  Dialogue 


Step  1  To  activate  the  monitor,  type 

CALL — 1 5 1 ,  then  press  3  call-  1 5 1 

RETURN. 


Step  2  Put  the  program  into  memory  «3300iD8  la  a9  oo  aa  ab  c9  ff 
by  making  these  entries 

-^     ,,  °,  n  *330B:00    P(9    ao    00    A9    7F    OO    hV 

exactly  as  shown.  Press 

RETURN  at  the  end  of  each      *33io;oo  oo  a9  ff  oo  69  oi  oo 

line. 

*;;3i8!69  01   oo  C9  02  oo  oo  00 

Step  3  Check  your  work  by  entering 

this  command  and  comparing  m.jSooL 
your  screen  display  with  the 
program. 

Step  4  Type  the  G'  command,  then      *3300G 

press  RETURN.  When  this        -'-"■'^"      ^=<^"^'  ^^^^'  ^=00  p-30  s=FO 

line  appears,  return  to  the 

text. 

Step  5  This  and  the  following  steps     «3309g 

are  identical  to  Step  4,  except   ^-'"'^^       ^'^^'^  '^="^'<^'  y=0(..  p=bo  s=ee 

for  the  numbers  entered  and 

displayed. 

Step  6  As  above. 
Step  7  As  above. 
Step  8  As  above. 
Step  9  As  above. 
Step  A  As  above. 


*330CS 

3310-    A=7F  X=Ovj  Y=Ou  P=30  S=EC 

*330FG 

3313-    tt-OO  X=OU  Y=00  p=3.2  i=.=Ert 

»3312G 

3316-    A=FF  X=0O  Y=00  P=BO  S=E8 

*33156 

3319-    A=00  X=00  Y=0<:i  P=33  S=E6 

*3318e 

33iC-    A=02  X=00  Y=O0  p=30  3=E4 


Step  B  As  above.  This  is  the  last         *331bg 

step  in  our  demonstration.        ^'^■^''"       ^"'"'^  ^"'^"^  ''='-"■'  ^'"^^  ^=^^ 


the  monitor.  We're  about  to  go  through  them  one 
by  one,  and  see  what  happens  to  the  negative, 
break,  zero,  and  carry  flags.  We'll  leave  V,  D, 
and  1  for  another  day,  for  the  reasons  previously 
mentioned. 

Figures  1-3,  the  different  versions  for 
PET/CBM,  Apple,  and  Atari,  will  be  used  to 
track  our  demonstration.  Find  the  version  which 
applies  to  you,  and  follow  it  as  you  read  on. 

Steps  1-3.  Our  first  step  will  be  to  put  the 
ML  demo  program  into  memory.  Do  it  now,  by 
carefully  following  Steps  1,  2,  and  3  of  the 
appropriate  version  of  Figure  1,  2,  or  3.  If  you've 
never  worked  with  ML  before,  don't  worry — the 
process  is  easy,  and  we'll  take  you  through  it 
step  by  step.  When  you  finish  Step  3,  come  back 
here  for  further  instructions. 

At  the  end  of  Step  3,  the  monitor  should  still 
be  active,  and  your  screen  should  be  showing 
you  its  distinctive  monitor  prompt.  You're  now 
ready  to  run  the  ML  demo  program,  which  you 
do  by  executing  your  monitor's  G  command. 


Both  ttactor 
&  friction  feed 
are  standard. 


Mix  &  match  more 
than  40  software- 
selec^ble  type 
styles. 


Prints  a  crisp 
original,  plus  up  to 
three  copies. 


i 


Bit  image 
graphics  add  to 
Legend's 
versatility. 


LucnD  aao 


Centronics  parallel 
inter&ce  standard; 
Serial  optlotial. 


Serial  impact  dot 
matrix  ou^ut. 


New  square  dot 
technology  for 
higher  resolution 
&  near  letter 
quality  print. 


Check  Legend  880's  perfor- 
mance, and  you'll  look  twice  at  -^ 
the  price.  With  new  square  dot             y^ 
technolog>'  and  bi-directional          /       ' 
logic  seeking,  this  impact                / 
printer  turns  out  near  letter-          / 
qua]  ity  work  at  80  cps.  Prints         / 
in  80-column-or  142- 
coiumn-with  compressed 
print.  Does  the  ftjil  ASCII         /    '"^'^^^o 
character  set  and  high-          #  ' 
resolution  bit  image 
graphics  in  the  bargain.     ** 
Lets  you  mix  and  match  more 
than  40  software-selectable  t>pe  st>'les. 
Produces  a  crisp  original,  plus  three 
copies.  Includes  tractor  and 


Up  to  142  columns 
in  compressed 
printing  mode. 


Bi-directional  logic 
seeking  for  &st 
output. 


friction  feed  to  handle  fanfold 
paper  and  single  sheets.  All 
■\  with  Legendar)'  reliabilit}' 

\  and  a  lifeti  me  warrant^'  on 

\         the  print  head. 
J  Witii  standard  Centronics® 

/        and  optional  RS232C  serial 
/         interfaces,  it's  a  great  match 
/         witli  any  micro.  See  a  Legend 
/         880  in  action. 

For  niore  information,  contact: 
CAL-ABCO  PeripliL*r;ils  Divi.sion 
6041  Variel  Avenue ,  Wood  land  Hills 
0\  91.%7,  Telephone  (818)  704-9100 
Outside  CA  call  toll  free  1.800-321-4484 
Tele.K 662436.  Dealer  inqitirle.s  imiied 


Legend  is  a  trademark  of  CAL-ABCO. 


LECCRD 

PERIPHERAL  PRODUCTS 


fsv-^Bt 


Figure  2:  Atari  Screen  Dialogue 


Step  1  To  activate  the  monitor,  insert 
the  Assetnbler  Editor  cartridge, 
and  answer  the  EDIT  prompt 
by  typing  BUG,  then  pressing 
RETURN. 

DEBUG 
C3300< 

DEBUS 
C<1B 

DEBUG 
C<A9 

DB 

DEBUG 
CsOO 

DEBUG 
C<A9 

DEBUG 
C<7F 

DEBUG 

c<oi 

DEBUG 
C<  00 

DEBUB 
C!.69 

DEBUG 
C<0O 

DEBUG 
C<00 

DEBUG 
COJl 

DEBUG 
C<AA 

DEBUG 
C<A9 

DEBUG 
C<00 

Step  2  Put  the  program  into  memory 
bv  making  entries  exactly  as 
shown.  Press  RETURN  at  the 
end  of  each  line. 

DEBUS 
C<AB 

DEBUB 
C<C9 

DEBUG 
C<00 

DEBUG 
C<00 

DEBUG 

c<;c9 

DEBUG 
C'02 

DEBUG 
C<FF 

DEBUG 
C<A9 

DEBUG 
C<00 

DEBUG 
C<  00 

DEBUG 
C<FF 

DEBUG 

C  .on 

DEBUG 
C<A9 

DEBUG             DFBUL. 

C<00       "    c^o.:l 

DEBUG 

c<ao 

J 

DEBUG       , 
C'-:69    V 

DEBUG 
DEBUL. 

Step  3  Check  your  work  by  entering       ^ 
this  command  and  comparing      ^ 
your  screen  display  with  the         3 
one  shown.                                    3 

3 

3300,3 

300    DS 
308    00 
310    ':)0 
31B    69 

31F 

18 
A9 
i;)0 
01 

A 9    00    A A 
BO    00    A 9 
A9    FF    00 
00    (;9    02 

AS    C9    FF 
7F    00    A9 
69    01    00 

ijf'i    'Om    O'O 

DEBUG 

Step  4  Type  the  G  3300 

command,  then  press 
REl URN.  When  DEBUG 
appears,  return  to 
the  text. 

G    33i.>i:i 

3303 

DEBUG 

A--=ot:: 

X  = 

Of.'    I'^O'j  ]■ 

-.::■•:■  s==oo 

Step  5  This  and  the  follow- 
ing steps  are  identical 
to  Step  4,  except  for 
the  numbers  entered 
and  displayed. 

y  :;.3uv 
■;.3ori 

II'UBUG 

A=S( 

:<= 

■Kf'j  v=-tii  t  r 

-Oto    o^,jO 

Step  6  As  above. 

G    330C 

330E 

DEBUG 

A=7F 

x^ 

00    Y=-:"J0    P 

=3(j    S=00 

Step  7  As  above. 

-•--■   I   i 

DEBUG 

ri-=ljO 

x= 

,)i ,     i=^00    f 

=^3^:    [i='0o 

Step  8  As  above. 

:■  :■  1 4 

DEBUG 

A--=KF 

/.  - 

0'_i     T-O'j    !-" 

-■BO'    O--I.J0 

Step  9  As  above. 

G    3315 
33 1  7 
DEBUG 

Ai-'O';'! 

x  = 

00    \v=.j.  1    !-■ 

-;.":■  ■_■-(.!(> 

Step  A  As  above. 

G     --18 

-;.;i(^ 

DEBUG 

iV--02 

x= 

00    c'^o-:'  F 

r.,-0  s-<.»:i 

Step  B  As  above.  This  is 
the  last  step  in 
our  demonstration. 

e  3;iB 

33 1  D 

DEbiJP 

A-O^ 

.    X" 

=  0(;i    Y=Ou    F 

=33  s=ou 

Each  monitor  has  its  own  syntax 
for  this;  yours  is  illustrated  in 
the  appropriate  figure.  Monitor 
commands  are  fussy  about 
spaces,  etc.,  so  pay  close  atten- 
tion to  details  at  this  point.  Now 
go  do  Step  4,  which  will  start 
execution  of  the  machine  lan- 
guage routine  at  address  $3300. 
That  routine  will  run  until  a 
BRK  instruction  is  executed,  at 
which  point  processing  will  stop 
and  the  monitor's  register  dis- 
play will  appear  on  the  screen, 
When  that  happens,  which 
should  be  immediately,  come 
back  here. 

Step  4.  Study  the  register 
display,  disregarding  IRQ  and 
SP,  and  observe  that  AC,  XR, 
and  YR  are  all  set  to  $00.  (Non- 
Commodore  people  observe  the 
same  thing,  labeled  A,  X,  and 
Y.)  Use  the  table  to  confirm  that 
$30  means  that  all  SR  (or  P) 
flags  are  clear,  except  for  the  B 
and  the  meaningless  bit  that's 
always  set.  Remember  what  the 
B  flag  is  for,  and  it  will  be  easy 
to  see  why  it's  set.  Our  program 
was  designed  to  zero  everything 
out,  and  it  worked  as  it  was  de- 
signed. So  far,  so  good,  (If 
things  are  not  so  good,  you've 
made  a  mistake.  Repeat  your 
work  from  the  beginning.) 

Nothing  Has  Changed 

Step  5.  Now  perform  Step  5, 
and  notice  what  has  happened. 
The  program  has  loaded  $80 
(1000  0000)  into  the  accumu- 
lator, and  the  monitor  AC  dis- 
play so  indicates.  Since  the 
high-order  bit  of  $80  is  a  1,  the 
computer  set  its  own  N  flag. 
The  program  counter  has  ad- 
vanced, but  nothing  else  has 
changed.  (If  your  stack  pointer 
changed,  never  mind — the  mon- 
itor, not  our  program,  changed 
it.)  The  BRK  brought  us  back  to 
the  monitor.  Simple,  isn't  it? 

Step  6.  The  LDA  has 
loaded  $7F  (0111  1111) into  the 
accumulator,  setting  N  to  match 
its  highest  bit.  The  register  dis- 
play shows  the  $7F,  and  proves 
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XTXy  dear,  now  that  dinner  is  com- 
plete, let's  do  something  that  will  work  us 
into  a  passionate,  writhing,  intellectual 
frenzy.  My  mind  is  swirling  with  words  I 
cannot  explain.  Please  spend  the  night 
with  me  and  Compuzzler.  9? 


V^ompuzzler.™  From  Uptown  Software,™  Inc.  The 
"5  O'clock"  software  that's  proper  for  any  social  en- 
counter. 

Compuzzler.  A  strategy  game  based  upon  cross- 
word puzzles.  For  people  who  have  a  love  affair  with 
crossjvords.  And  for  those  who  have  never  enjoyed 
the  thrill. 

Compuzzler  comes  with  70  competitive  crossword 
puzzles.  You  can  play  them  by  yourself.  Or  against 
one  or  more  people.  There  are  five  different  ways  to 


play.  Once  you've  enjoyed  these  70  puzzles,  you  can 
purchase  50  more  ul  a  time  on  additional  disks. 

Compuzzler.  From  Uptown  Software.  The  first  of 
many  new  ways  to  fall  in  love  with  your  computer. 

Ask  your  dealer  about  the  upcoming  National  Com- 
puzzler Tournament.  And  be  sure  to  try  our  sizzling 
Uptown  Double-Crostics™  and  Uptown  Trivia.™ 

For  the  dealer  nearest  you,  call  1-800-824-7888, 
Operator  584.  (In  Hawaii  and  Alaska  1-800-824- 
7919,  Operator  584) 


Compuider,  Uptown  Double-Ctoslics  and  Uptown  Trivia  ©  1984  bj'  Uptown  Software,  Inc.,  Cambridge,  MA.  Versions  available  for  Apple®,  Commodore  64"'  and 
IBM®  PC  +  PCjr  computers,  .\pplc  is  a  registered  trademark  of  .-Vppie  Computer,  Inc.  Compuzzler,  Uptown  Double-Crosdcs  and  Uptown  Trivia  dei.'eloped  by  Wordware,  Inc. 


that  N  is  now  dear,  while  all 
other  flags  remain  the  same. 
Now  do  Step  7. 

Step  7.  Putting  $00  (0000 
0000)  in  the  accumulator  sets 
the  Z  bit,  since  zeros  beget 
zeros.  Notice  how  the  PC  is 
stepping  right  along  with  us, 
and  do  Step  8. 

Step  8.  $FF(1111  nil)  is 
not  a  zero,  so  the  zero  flag  is 
cleared.  Its  high  bit  is  a  1,  so  the 
N  flag  is  set.  Move  on  to  the 
next  step. 

Step  9.  The  ADC  instruc- 
tion adds  1  to  the  accumulator. 
Like  driving  another  mile  when 
the  speedometer  reads  99999, 
this  rolls  the  accumulator  over 
to  $00  (0000  0000).  We  can  tell 
when  this  happens,  because  the 
rollover  automatically  sets  the 
carry  flag.  The  carry  bit  is  often 
used  in  just  this  way,  to  tell 
when  a  counter  has  reached  its 
maximum.  In  our  example,  Z  is 
also  set,  since  the  operation  re- 
sulted in  a  zero.  When  you've 
absorbed  those  simple  details, 
go  on  to  Step  A. 

Bump  A  Counter 

Step  A.  The  last  operation  did 
not  roll  over  the  accumulator,  so 
the  carry  bit  was  cleared.  What 
it  did  was  to  add  1  to  the  zero 
in  the  accumulator,  giving  a  re- 
sult of  2.  How  on  earth  does  1 
-t-  0  =  2?  The  answer  is  in  the 
carry  bit.  An  ADC  adds  its  op- 
erand plus  the  carry  bit  to  the 
contents  of  the  accumulator, 
then  reconditions  C  based  on 
the  result.  That's  very  useful, 
because  often  when  a  counter 
rolls  over,  we  want  to  increment 
a  higher-order  counter,  so  noth- 
ing gets  lost  in  the  counting. 
Many  programs  look  for  the 
carry  bit,  and  bump  a  counter  if 
it's  set,  Our  own  little  program 
didn't  go  that  far,  but  it  did 
show  us  how  such  things  can  be 
done.  Now  do  the  next  G. 

Step  B.  What's  this?  We 
compared  a  2  to  a  2,  and  the 
zero  and  carry  flags  got  set. 
That's  a  special  use  of  flags  in 
comparing  numbers.  CMP  and 
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Figure  3:  commodore  Screen  Dialogue 

Step  1  To  activate  the  monitor, 
type  SYS  4,  then  press 
RETURN.  (If  you  have  a 
PET  with  original  ROM, 
you  must  first  load  the 
monitor  program  from 
tape.) 

SYSi 

.                                               -^ 

PC       IRQ      SR    AC    XR    YR    SP 
0005    E62E    30    CO   5E    04    F8 

Step  2  Type  this  command,  then 
press  RETURN, 

.M  ; 

-.300    33  IF 

Step  3  You  will  see  a  display  like 
this,  but  with  different 
two-digit  numbers.  Care- 
fully change  them  to 
these  numbers  by  typing 
over  them.  Press  RE- 
TURN at  the  end  of  each 
line. 

-  : 

3300    D8    IB    A9    00    Aft    A8   C9   FF 
3308    00   A9    80    OO   A9    7F    OO    ft9 
331i;!    OO    00   A9    FF    OO    69    ■.'!    iJO 
3318    69    01    OO    C9    02    00    00    00 

Step  4  Type  the  G  3300  com- 
mand, then  press 
RETURN. 

When  this  line  appears, 
return  to  the  text. 

B» 

3300 

PC      IRQ      SR    AC    XB    YR   SP 
3309    E62E    30    OO    00    00    FB 

Step  5  This  and  the  following 

steps  are  identical  to  Step 
4,  except  for  the  numbers 
entered  and  displayed. 

.G 
B* 

3309 

PC       IRQ      SR    AC    XR    YR    3P 
330C    E62E    BO    BO    0<J    00    FB 

Step  6  As  above. 

.G 

330C 

■  ? 

PC       IRQ      SR    AC    XR   YR    SP 
330F    E62E    30    7F    fJO    0*5    F6 

Step  7  As  above. 

.G 

B* 

330F 

,  ; 

PC       IRQ      SR    AC    XR    VR    SP 
3312    E62E    33    00    00    OO    F6 

Step  8  As  above. 

-G 
Bt 

3312 

'  ! 

PC       IRQ       GR    AC    XR    YR    3P 
3315    Efe2E    BO    FF    UO    00    F6 

Step  9  As  above. 

.G 
B* 

3315 

^     J 

PC       IRQ       SR    AC    XR    YR    SP 
331 B   E62E    33    00    00   OO   F6 

Step  A  As  above. 

-G 
B* 

3318 

.  : 

PC       IRU       SR    AC    XR    YR    SP 
33 IB    Ec,2E    3i-t    02    00    00    F4 

Step  B  As  above,  but  when  the 
registers  display  appears, 
type  X  and  press  RE- 
TURN. Then  go  back  to 
the  text. 

.G 

33  IB 

FC       IRP      SR    AC    XR    YR    SP 
33 IE    E62E    33    02    00    00    F4 

LET'S  CLEAR  UP  A 

'BASIC  MISUNDERSTANDING 

ABOUT  COMPUTERS. 


YOU  DON'T  HAVE  TO 
BE  INTIMIDATED  BY 
YOUR  COMPUTER 
ANY  LONGER. 

If  you're  havins^  a  misunder- 
standing with  your  compuler, 
it's  probably  not  your  com- 
puter's fault,  ITs  the  compli- 
cated owner's  manual  or  soft- 
ware instructions  that  are 
hard  to  comprehend.  But 
now  you  can  learn  to  oper- 
ate, program  and  use  soft- 
ware easier  and  faster  than 


INTRODUCING 
COMPUTUTOR" 

CompuTutor,  is  a  remarkable 
series  of  90-minute  plain 
languajje  computer  tutorials 
on  pre-recorded  video- 
cassetle.  It  will  make  learn- 
ing to  operate  your  personal 
computer  a  matter  of  hours, 
rather  than  days  or  weeks.  No  more  wading  through  complex 
instruction  manuals. 

NOW  YOU'RE  IN  CONTROL 

CompuTulor  is  designed  specifically  for  the  IBfVl'-PC,  Apple 
lie.  the  Radio  Shack'  TRS-SO",  Model  4,  and  over  lorty  com- 
patibles. It  differs  from  manuals  and  other  on-disk  or  on-tape 
tutorials  in  three  very  important  ways.  First,  CompuTutor  pres- 
ents clear,  "non-computerese,"  siep-by-step  instruction.  You'll 
learn  specific  information  about  your  machine,  rather  than 
catch-all  generalizations.  Second,  CompuTutor  is  both  enter- 
taining and  imaginative.  And  third,  CompuTutor's  self-leaching 
technique  allows  you  the 
convenience  of  learning  at 
your  home  or  office.  Your 
worklime  and  pace  can  be 
set  tn  your  individual  need, 
rather  than  a  classroom 


schedule.  Whether  you're 
a  novice  or  an  experienced 
end  user,  CompuTutor  is  a 
personal  instructor,  a  private 
coach  anytime,  as  close  as 
your  videocasselle  recorder. 

WE'RE  TEACHING  YOUR 
FAVORITE  PROGRAMS 

Now  popular  software  for 
your  personal  compuler 
doesn't  have  lo  be  compli- 
cated. We've  made 
CompuTutor  lor  the  most 
popular  business  and  home 
computing  programs  avail- 
able for  your  machine: 

"Using  Your  Machine"  gets 
you  started  from  assembly 
or  hook-up.  to  learning  to 
operate  your  machine  and 
its  disk  operating  system. 
You'll  even  write  a  short 
program  in  "BASIC" 
language. 

"Using  Word  Processing" — 
WORDSTAR'  and  SuperSCRiPSlT"  shows  the  use  and 
application  of  popular  word  processing  programs  currently  sold. 

"Using  VisiCalc"  leaches  basic  properties  and  applicalions  of 

VisiCalc,  the  electronic  spread  sheet. 

"Using  Data  Base  Management"— dBASEIl',  dBASEIIF" 
and  Profile  4",  teaches  the  most  popular  of  the  relational  data 
base  programs  currently  sold, 

CompuTutor  makes  (he  best  software  for  your  personal  compu- 
ler perform  even  better,  because  we've  made  it  easier  to  learn 
and  understand.  After  all.  isn't  Ihat  ihe  bottom  line? 

WHAT  YOU  CAN  DO  RIGHT  NOW 

Get  the  most  out  of  your  personal  computer.  Start  with  the  right 
learning  system!  CompuTutor,  the  power  o(  simplicity. 

To  find  out  more,  ask  your  computer  dealer  or  contact  Jim 
Brown,  Director  of  Saie.s/Marketing,  Embassy  Home  Enler- 
lainmenl,  1901  Avenue  of  the  Stars,  Los  Angeles,  California 
90067. 


The  Plain  Language  Video  Tiiloriol 
Miirkelod  Exclusively  by  EMBASSY  HOMK  ENTERTAINMENT" 


Co-npulLrffiT  .»  .1  lF.irm.i.h  .,1  CKju-  S<»WJ<^.  (ne  IBM  PC  ,.  * 
llvTdnil>CHpM<U)n  Sip«fiCklPSrr  wvlPrelJr^AirFrMicn 
AiihlDn  T*lr   dBA5f  HI  -t*  lr*<JriTT<rli  at  Alhion-Titr   rrebiw 


irbeliS(rl«Wl*ti^p«fJMil   WDRTttTAR  U  j  rctnlrml  rr-ir»wlt  oJ  M.ii.JP.n   lnl«rjl-«4t   VwCilr  i»4«iruWrit.«lrn«fli  d  \'ii^nrp  d BASf  JU  * -ffiUful  uadHs^A  dI 


IT  ALL  ADDS  UP... 


IBM 


NXC  PBrVTKSB 

HEC  2060 £898.00 

NSC  3SS0 81B99-00 

TANBON 

BV»-'  320K  Floppy $169.00 

VISIG0H9 

VisiCalo  IV $159.00 

VisiWord    +  S849-00 

V)5l-on  'Series' CALL 

Optical  Mouse £189-99 

IDEAssoclataB 

5MB  to  4SMB  Hard  drives  with 
removable  Cart    back  up  as  low  as... 
£1399,00 
AST  REBEA&CR 

Six   Pak  Plus from --$84900 

Combo  Pl'JS   II from $279  00 

Mega    Plus from $299.00 

I/O    Plus from £139.00 

qVASBAM 

QuadUnk  64K £479.00 

Quadboard  II as  low  as $309.00 

Quad  312  Plus. ...as  low  as,  ,  S259.00 

Quadcolor   I $219.00 

Chronograph SS9.99 

Parallel  Interface  Board £89.99 

64K  RAM  Chips  Kit $49.99 

SFI 

Open  Access..., £369.00 

KATXB 

Please  (Data  Base) £889.00 


MAI 

General  Ledger CALL 

Aooounls  Payable CALL 

Accounts  Receivable CALL 

Payroll CALL 

Inventory  ,-, CALL 

KtCSOVRO 
WordStar  Professional   Pack. ,$339, 00 

MICROMIM 

R:Base  4000 $279.00 

M1JI.TIMATB  IBT. 
Multl  Mate $889.00 

MICBOSTITF 
Crosstalk £105.00 

HICROSOrS 

MultlPlan £139.00 

A8RT0H.TATB 

Framework $399,00 

DBASE  !I upgrade $149.00 

dBASE   II £299.00 

dBASE    lU £399.00 

Friday! £179,00 

IVS 

EasyWriter  H £249.00 

BasySpeller ..£119.00 

Easy  Filer $289,00 

COITTINIlNf  AL  SOl^WARB 

1st  Class  Mall'Torm  Letter $79,99 

Home  Accounting  Plus,.- $88,99 

i.OTua 

Symphony $499.00 

1-2-3 $319,00 

7B0FBBSI0NAL  SOFTVARH 

PC  Plul'Tlie  Boss 1279.00 

STSTAPSE 
PUe  Manager £69.99 


80ftwar:b 

ELECTRONIC  ARTS 
One  on  One 
Music  Construction 
Pinball  Construction 

0-64 

$89.99 
$29.99 
$29.99 
$39  99 

Atari 

$29.99 
$29.99 
$39.99 
£27.99 

$29.99 
$39.99 
£29.99 
$29.99 
$29.99 
$29.99 
$29.99 
$27.99 

VIA 
R/A 
K/A 
NIA 
N/A 
S/A 

$79.99 

tl39-9S 

NIA 
tSIA 
NIA 
MiA 
NIA 

£39.99 
£29.99 
$29  99 
$39.99 
£27.99 

$29.99 
$29,99 
$29.99 
$29.99 
$29.99 
$29.99 
£29.99 
£27.99 

£34.99 
£34.99 
$34-99 
£16.99 
£34.99 
£34.99 

$175.99 

S1S9  99 

$39.99 
£89.99 
£79.99 
£39.99 
£16.99 

Apple 

$29-99 
£29.99 
$29.99 
$39.99 
iS7.99 

$89.99 
$29.99 
£29,98 

Hard  Hat  Uaok 
IHFOGOM 
Witness 
Infidel 
Deadline 

£27.99 

£29.99 
£29,99 
£29.99 

Planetfail 
Enchanter- 
Suspended 
Sopceper 
Zork  1.2.3  ea 
ATARISOFT 

$29.99 
$29-99 
$29.99 
$29.99 
£27  99 

$89,99 
$89,99 
£89.99 
£89,99 
£87,99 

£34.99 
$34,99 
£34.99 
£16,99 
£34,99 
$34,99 

Moon  Patrol 
Pole  Position 
PaoMan 
Ms.  PaeMan 
Donkey  Kong 

£34.99 
$34.99 
£16.99 
£34.99 
£34.99 

DYNATECH 
Code  Writer 

VislCorp 

VlsiCalQ 
PFS: 

£76,99 

t!S9  99 

$15699 
1169  99 

£89,99 
$79-99 
$79.99 
$79.99 
£16.99 

Qrapli 
Report 
File 

Solutions:*  as  Sow  as 
THE  LEARNING  COMPANY 

NIA. 

Magic  Spells 
y.^ord  Spinner 
Bumtle  Games 
Additior.  Magician 
Reads.-  HabL^r. 
'Call  or.    iitliri 

$B2  99 
£22,99 
£28,99 
$22.99 
$24  99 

S22  39 
$82.99 
$22.99 

N'A 

$88.99 
$2£,99 
NIA 
$22.99 
$34-99 

$88,99 
£28.99 
£22.99 
$22.99 
$24.99 

55?  SANYO- 


data  systems 


PC  COMPATIBLE 
16  BIT  SYSXBM8 

Call  for  ppioe  and  configurations 


MCB    BBO $699. 

MBC    B80-2 $749. 

MBC    BSB $949. 

MBC    S66-2 S10B9. 


APPLE 


Af  FLB  He  BTAHTHH  PACE   APPLE  He  II A 

84K  Apple  He.  Disk  Drive  &  Con-   tppT?  TTr rt 

troller,  80  Column  Card,  Monitor   ^^^^^  "^ C-* 

II  &  DOS  3.3 CALL  MaoINTOSH CA 


MONITORS 


AHDXX 

300  Green £129,00 

300  Amber $149.00 

310  Amber  IBM  Plug $169.00 

Color    SOO/audto $269.00 

Color  600  Composlle(RGB/VCR$3e9.00 

Color  600  Hlres{640>.  840) $549.00 

Color  700  Hlres(720«  840) $63900 

Color  710  Long  Phosphor $679.00 

BHC 

1201  (12"  Green) £66.99 

1201  Plus  (12"  Green  Hl-Res),£98,99 
9191  Plus £249,00 

aoRn.i.A 

12"   Green £68.99 

18"  Amber $95,39 

SBO 

JB  1206  Green $109.00 

JB  1201  Oreon - £139,99 

JB  1205  Amber £149  39 

JB  1215  Color $269.00 

JC   1216  RGB £429.00 

JC  1460  Color $359.00 

PBIBCEXON  GHACHtCB 

MAX-IS  Ainter $199.00 

HX-13  RGB $489.00 

SR-12   BGB $C29.00 


SAKATA 

80-100  Color $259 

3G-1000  Green. £129 

SA-IOOO  Amber iiss 

TAXAir 

100  12"  Green .-.$185 

121  IBM  Green £149 

100  18"  AmSer $1 

laa  IBM  Amber £159 

210  Color  RGB $869 

400  Med-Bes  ROB £319 

415  Hi-Res  ROB £439 

420  Hi-Res  KGB  (IBM).- £469 

USI 

PI  1,  9"  Green...- £99 

Pi  a.   IS"  Green $119 

Pi  3,  18"  Amber £129 

PI  4,  9"  Amber £119 

1400    Color £269 

qVADRAH 

QuadobTomB  8400  Uotor $498 

ZBNITH 

3VM  188  Amber £99 

ZTM   123  Green $89 

ZVM   135  Color/RGB $469 


MODEMS 


AHCE02 

Volksmodem , - ,,£69,99 

Mark  IL  Serial $79.99 

Mark  VII  (Auto  AnsJAuto  Dlal)£99.99 

Mark  XII  (1200  Baud) £889,99 

Mark  TRS-60 $99,99 

9  Volt  Power  Supply $9,99 

RATBB 

Smartmodem    300 $199,00 

Smartmodem    1200 $499,00 

Smartmodem   1800B -. $419.00 

Mloromodem   lie $269.00 

Mloromodem   100 $899.00 

Smart  Com  U $75,99 

Chronograph £199.00 


NOVATIOir 

J-Cat £99 

Cat £139 

Smart  Cat  103 £179 

Smart  Cat  103'212 £399 

AuwCal $819 

218   AutoCat £649 

Apple  Cat  II £849 

218  Apple  Cat $449 

Apple  Cat  213  Upgrade $259 

Smart  Cat  Plus £369 

ZBNITB 

ZT-1 $339 

ZT-10 £309 

ZT-il.,- £369 


KOALA 


Atari    (ROM)-- - $79.99 

C64 $79.99 


IBM $99 

Apple'Franklln $85 


WoimCorj) 


west 
800-648-3311 

In  NV  call  (702)586-5654 


Order  Status  Humter:  568-5654 

P.O.Box  6689,  Dept.105 

Stateltne,  NV  89449 


Canada 

Ontario/Quebec  BOO-268-3974 
Other  Pravinces800-SGS-4559 

In  Toronto  call  (416)  836-0866 

Order  Status  Number;  828-0866- 

3S05  Dunwm  Drive.  Unit  3B.  Dept.105 

Misslssauga,  Ontario,  Canada  L5L1T1 


east 
800-233-8950 

In  PA  call  (717)327-9675 

Order  Status  Numter;  327  9576 

Customer  Service  Number:  327.1460 

477E.3rdS!..,  Dept.lOS  WllUamsport.PA  1770 


TJo-'sK  no  deposit  on  C  0  D  orders  and  no  TSTLitfngperlod  forcertlfied  cftecks  or  money  orders,  Add3%  (nlnlmtiin  S5)  shipping  and  Handllnj 
on  all  orders.  Larger  shipments  may  require  additional  charges,  NV  and  FA  residents  add  sales  tax.  All  items  subject  to  availability  anc 
price  change.  Call  today  for  our  catalog. 


...THE  BEST  PRICES 


AXIOK 

AT-100  Atari  Interface  PrlnlerS  199.00 
AT-550  Atari  Bidirectional.. ..$319.00 

GP-lOO  Parallel  Interface 8189.00 

QP-700  Atari  Color  Printer... $489. 00 

GP-560  Parallel  Printer $389,00 

BMC 

401  Lette?  Quality tBSQ.OO 

BX-aO  Dot  Matrix 8269.00 

C.ITOH 

Gorilla  Banana 1 149.00 

Fro-ATlter  B510P 8339.00 

ProwrltBr  16bOP SS99.00 

AlO  (18  cps)  Son  of  SiarwrllerS569.00 

Hot  Dot  Matrix CALL 

FIO  40  Starnrrlter...,. 8949.00 

F 10-53  Printmaster $iS49.00 

GOXBBX 

ComWilterll  Letter  QuaIrty..S  149,00 

DIABLO 

6S0  Letter  Quality. 8949.00 

630  API  Letter  Quality $1699.00 

DAISTWKITBR 
2003 8999,00 

ZPBOH 

RX^O.  RX-aOFT.  RX-lOO CALL 

FX-80.   FX-lOO NEW CALL 

LQ  1500 LOW CALL 

JX-80  Colop PBSCES CAIX 

JUKI 

8100 8469.00 

MAJIMSBHAK  XAI.I.T 

160L 8689,00 

180L $749.00 

Spirit  80 8269,00 


PRINTERS 

irzD 

2010/16/30 8749,00 

3310/15/30 81369,00 

7710/15/30 81799,00 

PlnivTlter CALL 


OKISATA 

82.  83.  84.  9S,  93,  2350,  2410..CALL 

OLTHFIA 

Compact  2 $469,00 

Compact  RO.. 8499,00 

BSW  3000 81399,00 

Seedlopolnt  Dot  Matrix 8329. 00 

SHITH  coaoirA 

TP-IOOO 8449.00 

Tractor  Feed $119.00 

BILVXS  REID 

500  Letter  Quality 8379.00 

560  Letter  Quality. $469.00 

770  Letter  Quality. .8869.00 

STAB 

Gemini  lOX 8279.00 

OBmlnl  15X- 8389.00 

Serial  Board 875.00 

Radix    10 8899.00 

Radix    16 8698.00 

308HIBA 

1340 - 879S.0O 

13B1 81369.00 

120P 8489.00 

130P 8649.00 

315    Color 8469.00 


L^ 


HEWLETT 
PACKARD 


NEC 


41CV S189.99 

41CX «i949.e9 

HP   7  IB 8419.99 

HP   lie SB2.99 

HP   IBC 862.99 

HP   ISG 892.99 

HP   16C 892.99 

HP  75D 8999.00 

HPIL  Module 898.9S 

HPIL  Cassette  or  Printer 8369,99 

Card  Reader 8143.99 

Bxtanded  Function  Module $63.99 

Time  Module S83.SB 


maxell 


5 'A"  MD-l 819.99 

SWl"  MD-8 826.99 

8"   FD-l $39.99 

8"  FD-3 $49.99 

vxaBAma 

5^:4"   SS.'DD -.8K6.99 

BV<--   DS/DD 834.99 

BIB 
5'A"  Disk  Head  Cleaner 814.99 


FC-aaOl  Portable  Cainpntar...S44&.00 

PC-B221A  Thermal  Printers, .8149,99 

PC.e2aiA  Data  Recorder 899,99 

PC-8201-06  6K  BAM  Chips, ,.,8106.99 
PC*206A  38K  HAM  Cartirt[!geS329.00 

SHARP 

pc-isooA siae.98 

PC-1260A SS8.99 

CE-125  Printer/Cassette $128.99 

CE-ISO  Color  Printer  Cassette*  171. 99 

CE-151  4K  BAM 829.99 

CE.16B  8K  RAM $49.99 

CE-iei    16K  ftAM 8134.99 

CE-BOO  ROM  Library  ea SS9.99 


Dennison 


ElBpJiant  SVi"  SS/SD 81B.99 

Elephant  5Vt"  SSffiD $17.99 

Elephant  8V."  DS/DD $24.99 

Elephant  EMSP  S'/i $34.99 

DISK  RDLCEItB 
INNOVATIVE  CONCEPTS 

PUp-m-Flle   10 $3.99 

PUp.ln-Flle  60..- $17,99 

Fllp-m-FUe  SO  w/lock 824,99 

Flip-in-Flle  (400/800  ROM) $17.99 


HOME  COMPUTERS 


A 

ATARF 


850  Interface 8139 

1010   Recorder,-,.-.: 859 

lOSO  Color  Printer .,, 889 

1026  Dot  Matrix  Printer $229 

1027  Letter  Quality  Prijlter,.$a89, 
1030  Direct  Connect  Modem. ...869 

iOBO  Disk  Drive $259 

64  Memory  Module  (600) 8U9 

Touch  Table/Software 864 

Light  Pen/Software $72 

CX22  Track  Ball S39 

70B7  Atari  Logo S74 

4018  Pilot  (Home) $67, 

405  PUot  (Eduo.) 899 

6038  Atari  Writer $77 

6049  VislCalo $79, 


CALL  WHILE  SUPPLIES  LAST 

eooxL,  aooxL,  isooxl 

00  CXSQPaddles $11, 

99  CX40  Joystick -.-..87. 

99  4011  Star  Raiders $12, 

99  4022  Pac  Man 816, 

99  4036  DafeniJer $33, 

96  aoae  D«  Dug 832 

99  aoai  Donkey  Kong 832, 

99  8034  Pole  Position $32, 

99  8040  Donkey  Kong  Jr, 832. 

99  8043  Ms  Pacman $32, 

99  8044  Joust $32, 

,SS  6046  Pengo $16. 

99  80B3  Moon  Patrol $32, 

99  4003  Assembler.  - - 834. 

99  8)26  Microsoft  Basic  I  or  11 $64, 

,99  4ea  Communicator  11 - -8U9 


MEMORY  BOARDS 


BISK  DRIVES 
FOR  ATARI 


ATABI 

Axlon  3SK $49.99 

Axton   48K $74.99 

Axlon  128K 8279,99 

AppIe/Z'TanSclln 

Axlon  laSK $299,00 

Axlon   320K $849,00 


moos 

QT  Drive  (Atari).  - ...8379.00 

RANA 

1000 $299.00 


AT-D2 $389.00 

AT-D4 $539,00 


(s  commodore 


CBK  BOSS $639.00 

GBM    3096 8669-00 

CBM    9O0O 8999,00 

8126-80 8769,00 

6032  to  9000  npgrade $499,00 

2031   LP  Disk  Drive  $299,00 

SOeO  Disk  Drive $999,00 

8260  Disk  Driire $1849.00 

4023  Printer $399,00 

8023  Printer $589.00 

6400   Printer $1449,00 

Z-HAM $389  00 

Silicon  Office $499,00 

The  Manager $199,00 

SoftROM $125,00 

VislCalc $159,00 

H8S  DISK  DHITBB 

SDl  Disk  Drive .$349.00 

SD8  Disk  OrlTo,- $599,00 

PSOTKSBIONAIi  SOrrWABB 

Word  Pro  £  Plus $169,00 

Word  Pro  3  Plus $189,00 

Word  Pro  4  Plus'a  Plus  each,Sa79,00 

Info   Pro $179,00 

Administrator 8399,00 

Power, S7S,99 


BX-64  Portatals 8839.00 

CBU   94 8199.00 

C1B41   Disk  Dr:ve 8249,00 

C1530  Dataseiie 869. 9S 

C1620  Color  PrinterfPIotter.... 8129,00 

M-aol  Dot  Matrix  Printer $219  00 

C1526  Dot  Matrlx.Serlal 8299  00 

C170a  Color  Monitor $259.00 

C1311  Joystick $4-99 

C1312  Paddles , $11,99 

C1800  VIC  Modem 859,99 

01660  Auto  Modem $69,99 

Logo  64 849,99 

Pilot   64 $39,99 

Word  Pro  64  Plus $59.99 

Gale  Result  64 $85,99 

Gale  Result  Easy $39,99 

MC8  801  Color  Printer $499,00 

DPS  JlOl  Daisy  Printer $439.00 

Magic  Voice  Speech  Module $54,99 

Desk  Organizer  Look $49,99 

VidiBx  IVileoommuriiDaiiocs,... $34.BS 

PRECIBIOH  SOFTWARE 

Superbase   64 $59,99 

FZHSOSAL  EEKIPHESALS 
Super  Sketch  Graphics  Pad 839,99 


taBMiCar]| 


west 
800-648-3311 


Canada 

Ontario/Quebec  800-268-3974 
Other  PrQuinces800-S68-4559 

in  Toronto  call  (416)  888-0686 

Order  Status  Number:  628-0866 

2505  Dunwin  Drive.  Unit  3B,  Dept.105 

Mlsalssauga,  Ontario,  CanacLa  L5UT1 
CABrADIAIT  OEDERS:  Alt  prices  are  Subject  to  shipping,  tax  and  ourrenc>-  fluctuaUons,  Call  for  exact  pricing  in  Canada, 
IWTEEHATIONAL  ORDEES:  All  orders  placed  with  U.S.  offices  for  delivery  outside  the  Continental  United  States  must  te  pre-paid  by  cer 
tilled  check  only.  Include  3%  Imlnimum  S5)  shipping  and  handling, 


In  NV  call  (?02)588-56B4 

Order  Status  Humber:  588-5664 

P.O.BOX  6889,  Dept.ia9 

Statelitie,  KV  89449 


east  ■■« 

800-233-8S50  wm^ 

In  PA  call  (717)327-9575 

Ordar  Status  Humber:  327-9576 

Customer  Senrioe  Number:  3S7-14S0 

477E,SrdSt.,  Dept.105  WlUlamsport.PA  17701 


:tt 


the  other  comparison  instructions  don't  store 
their  results  anywhere,  but  they  do  condition  the 
N,  Z,  and  C  flags  in  a  special  way  that  facilitates 
branching  after  the  comparison.  Read  up  on  the 
CMP,  CPX,  and  CPY  instructions  for  full  infor- 
mation on  how  they  set  the  flags. 

We're  now  at  the  end  of  our  flag-waving 
tour.  If  you  kept  with  us  this  far,  you're  in  the 
know  about  some  elementary  but  important 
attributes  of  the  processor  status  register,  and 
you  may  have  improved  your  knowledge  of  your 
monitor.  Dig  into  those  ML  texts  that  you  didn't 
understand  last  time,  and  you'll  be  surprised 
how  easy  they've  become.  If  you're  really  feeling 
like  an  expert,  come  up  with  a  branch  instruction 
to  take  our  program  back  to  $3300. 

Machine  Language  Demonstration  Program 


00 


FF 


00 


7F 


0!dl 


3300 

DB 

3301 

18 

3302 

A9 

3304 

AA 

3305 

AB 

3306 

C9 

330a 

m 

3309 

fi9 

330B 

00 

330C 

A  9 

330E 

00 

330F 

A9 

3311 

00 

CLD 

CLC 

LDA 

4t$00 

TAX 

TAY 

CMP 

#*FF 

BRK 

LDA 

«sa0 

BRK 

LDA 

«$7F 

BRK 

LDA 

#$00 

Decoding  Status  Displays 

First  Digit 

Second  Digit 

0 

0 

DIZC 

1 

1 

DIZC 

2 

N  V-B 

2 

DIZC 

3 

N  V-B 

3 

DIZC 

4 

4 

DIZC 

5 

5 

DIZC 

6 

N  V-B 

6 

DIZC 

7 

N  V-B 

7 

DIZC 

8 

8 

DIZC 

9 

9 

DIZC 

A 

N  V-B 

A 

DIZC 

B 

N  V-B 

B 

DIZC 

C 

C 

DIZC 

D 

D 

DIZC 

E 

N  V-B 

E 

DIZC 

F 

N  V-B 

F 

DIZC 

This  table  decodes  two-digit  hex 

displays  of  the  processor  status 

register,  i 

3oid  face  indicates  bit  set;  regular  face,  bit  clear. 

BRK 


3312 

A9 

3314 

00 

331S 

69 

3317 

!if0 

3318 

69 

331 A 

0& 

331B 

C9 

33  ID 

SiUil 

FF 


01 


01 


02 


LDA  ^^FF 

BRK 

ADC:  tt*!>n 

BRK 

ADC:  ft$01 

BRK 

CMP    #*02 

BRK 


^  SUPER  FORTH  64  % 

TOTAL  CONTROL  OVER  YOUR  COMMODORE -64" 

USING  ONLV  WORDS 

MAKING  PROGRAMMING  FAST,  FUN  AND  EASY! 

MORE  THAN  JUST  A  lANGUAGE... 

A  compFete,  fully-inragfottd  program  developmvnr  i,y>r«rn. 

Home  Uicr,  Foil  Gofntj.  Gfophici.  Doto  Acqultiiioi.  Buiineii 

Reaf  Time  Proccii  ConlioJ,  CommunKolhoni.  Roboiin.  Seienti'lic,  Artilirial  Irtf^lligente 

A  Powerful  Sup«n«t  of  MVPFORTH/FOIETH  79  «  Ext.  for  the  beginner  or  profetiioitcil 

•  20  ro  600  f.  I&iter  ihcr  Boik 

•  \/4  X  the  programming  lim^ 

•  Eoty  *ull  control  o*  oll^tound.  hi  rei. 
grOphJK,  Color,  sprite,  plotting  lire  & 
circle 


•  Conifollobl*  SPLIt-SCREEN  Display 

«  IriEljdDt  inloroclive  inlerpreler  &  compiler 
«  Forth  virtual  memory 

•  Full  cuEior  Screen  Editor 

•  PrO»iliOrt  (or  Qpplicotian  progrOm 
diilnbufion  without  ticeniing 

•  FO^TH  equivolent  Kerr^ol  Routines 

•  Conditional  Mogro  Aitambler 

•  Meets  all  Forth  79  itandordi* 

•  Source  screen  provicjed 

•  Compatible  with  the  book  "Storting  Forth" 
by  \.vo  &rodie 

•  Acceii  to  all  I/O  porr»  RS232.  EEEE. 
indudmg  memory  &  interrupli 

•  ROMABLE  Cods  generator 

•  MUSIC- EDIT  OR 

SUPER  FORTH  64^  -'  'no.. 

poii-tr/j!  fhan  meiP  oi'i»f  eompu'^r  tgngnQgin* 
■  SUPERFOflTHS** 


•  SPRITE-EDITOR 

•  Access  all  C-6^  peripherctls  including  4040 
dnve 

•  Single  diik  drive  backup  utility 

•  Disii  &  Cosjetfe  boied.  Disk  inclLrded 

•  Fulf  disk  uioQc  —  680  Sedorj 

•  SLTpports  all  Commodore  (il«  types  and 
forth  Virtyal  dijk 

•  Access  to  MK  ftAM  undeineoih  ROM 
OrflQi 

•  Vectored  kernol  wordi. 

•  TRACe  focility 

•  DECOMPILER  facility 

•  Full  String  Handling 

•  ASCII  error  me»ogei 

•  FLOATING  POINT  AUTH  SIN/COS  &  SQRT 

•  Canve notional  user  defined  Commiondf 

•  Tutoriol  exomplei  p^'ovfded,  in  txtentWe 
monuol 

•  INTERRUPT  rOulinei-  provld'C  eoiy  control 
of  hardware  Timerv  oFomb  and  devicet 

•  USf  R  5yppar! 

SUPER  FORTH  64'  ^o'-p-''^  ^d* 


BASIC 
FQHTRAN 
ftSSEMBLEH 


Power  of  Languages  CortjUuciS  Program  Funclioradlv 

Ca  1 1 :  dMi*'. 

(415)  651-3160  „.^t^":, 

P4RSEC  RESEARCH    |^H^-> 

Drawer  1776,  Fremont,  CA  94533 


A  SUPERIOR  PRODUCT 

in  every  woy!  At  a  low 

price  of  only 

$96 


I  #  'xwiic  mtuKH 


Ca— nedsri  M  A  VXL  X  Ti 


c'  COD 


5^/: 


Copy  Atari  400/SOQ/XL  Sariaa  CartHdg«>  to  Dish 
«n<l  run  Iherti  from  a  Menu 


ATARI  CARTRIDGE-TO-DISK  COPY  SYSTEM  $69.95 

Supercart  tars  vo<i  copv  ANY  r^rindgB  iat  th»  Atari  400/flOO^XL  Series  to  diskette,  and  ttiflreaftftr  ruml 
from  ycur  disk  tJrrwe.  Enjoy  tlia  convenrance  of  se'lccling  your  iavuriTB  garner  from  a  '  mtnu  screen" 
ralbsr  than  swsiJpinQ  CanrK^gm  im  Ar>3  Out  Ot  yOur  COrnpuKt.  E^Cti  cartridge  copied  by  SuptifCatt  f utiC- 
lions  txact/y  like  The  ongrndt.  Supercan  includes: 

•  DISKETTE  with: 

COPY  PROGRAM  -  Copies  ttxn  umidgfl  10  a  dahene  lup  to  9  canndoeBwill  IH  on  onedbk.) 
MENU  PROGRAM  ■  AuTorruticBlly  njns  and  displavs  b  rner^u  prompting  user  for  a  ONE 
keystroke  wSection  ot  any  carrndge  orv  ttifl  dtsk, 

*  CARTRIDGE: 

'Tricks"  the  computer  into  thinking  iFvat  the  original  "copy  protected"  cartridge  ^s  been 
insened. 
To  date  ttiere  have  been  no  pfoblems  duplicating  and  running  all  of  the  protectod  C3nridg!»  thiE  we 
hno^'v  of.  However.  FRONTRUNNER  cannot  guarantee  the  operation  of  all  future  cartridges.  Supercan  rs 
user-friendly  and  s^mp^e  to  uK  und  requires  no  modrfjcations  ot  your  hardware.  PIRATES  TAKE  NOTE: 
SUPERCART  Es  not  intended  for  illegal  copying  and.'or  distiibution  nt  copyr^hted  sottwerVp  ,  nSorryMI 
SYSTEM  REQUIREMENTS: 
Ataii  4OQ^800  or  XL  Series  Computer  y  ASK  Miamory  /  Ona  Disk  Drive 
Available  BT  your  computor  itoro  oi  diioct  from  f  RONTRUMNSR.     DEALER  INQUIRIES  ENCOURAGE  D 
TOLL  FREE  ORDER  LINE:  <34  Mrs, I  l«lll-e4MTB0/ln  Nevada  oi  tor  quflSTJor«  Call;  {7021  TW-^eOO 
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INSIGHT:  Atari 


Bill  Wilkinson 


Comparing  Printers 

After  disk  drives,  probably  the  most  frequently 
purchased  peripheral  for  personal  computer  sys- 
tems is  a  printer.  But  buying  a  printer  is  a  lot 
harder  than  buying  a  disk  drive.  Usually  your 
choice  of  drives  is  limited  to  the  computer  manu- 
facturer's own  unit  plus  a  few  produced  by  third- 
party  companies.  And  despite  some  slight 
differences,  they  all  deliver  similar  performance. 

But  printers  are  another  story.  There  are 
hundreds  of  printers  on  the  market  for  personal 
computers.  Most  of  them  can  be  made  to  work 
with  your  Atari.  And  they  vary  widely  in  terms 
of  price,  performance,  features,  and  compatibility. 

One  of  the  main  differences  between  print- 
ers is  their  printing  speed.  Usually  this  is  mea- 
sured in  characters  per  second,  abbreviated  cps, 
By  comparing  the  speed  ratings,  you  can  decide 
whether  a  certain  printer  is  fast  enough  for  your 
applications.  But  recently  I  discovered  how 
misleading  those  speed  ratings  can  sometimes  be. 
It  all  started  when  those  of  us  at  Optimized 
Systems  Software  (OSS)  began  looking  around 
for  a  new  printer. 

To  begin,  let  me  tell  you  that  we  have  a 
rather  unique  requirement  for  a  printer:  We 
needed  a  good,  fast,  reliable  printer  which  we 
could  hook  up  to  any  of  several  computers.  And, 
of  course,  it  had  to  be  compatible  with  all  our 
software:  several  languages,  four  different  operat- 
ing systems,  and  a  couple  of  word  processors. 

It  is  also  time  for  a  bit  of  history.  For  the  last 
couple  of  years,  our  mainstay  printer  has  been  a 
venerable  DEC  LA-120  Decwriter.  This  is  ac- 
tually a  printing  terminal  (remember,  from  the 
days  of  mainframe  timesharing?)  which  operates 
via  a  serial  RS-232-C  connection  at  120  cps.  As 
reliable  as  this  beast  has  proven  to  be,  it  has  a 
few  problems:  Its  print  quality  is  marginal  at 
best,  without  even  descenders  on  lowercase  let- 
ters; because  it  uses  a  serial  instead  of  the  more 
standard  parallel  interface,  much  software  simply 
will  not  work  with  it;  although  it  is  rated  at  120 
cps,  it  is  actually  capable  of  only  about  105  to 
110  cps  when  printing  typical  documents. 

At  the  time,  the  only  other  printers  we  had 
(or  had  significant  experience  with)  were  a  Di- 
ablo daisywheel  (also  serial,  at  30  cps),  an  Atari 
825  (rated  at  60  cps),  and  a  C,  Itoh  Prowriter 


(rated  at  120  cps).  All  had  performed  adequately 
(or,  in  the  case  of  the  Prowriter,  more  than  ade- 
quately), but  all  were  too  slow  for  our  purposes. 
And,  of  course,  software  compatibility  was 
another  big  issue.  Our  primary  problem  in  the 
past  had  been  that  some  of  our  computers 
transmitted  a  linefeed  after  a  carriage  return  (for 
example,  the  CP/M  based  machines),  while  oth- 
ers (our  Atari  computers)  did  not.  We  were  well 
aware,  also,  that  more  problems  would  be  com- 
ing as  we  acquired  more  software  and  wanted 
more  capabilities. 

Instantaneous  Vs.  Continuous  Speed 

For  the  sake  of  compatibility  then,  the  first 
printer  that  came  to  mind  was  the  Epson  MX-80. 
Why?  Simply  because  it  is  used  on  so  many  ma- 
chines with  so  much  software.  Yet  we  immedi- 
ately rejected  the  MX-80.  Rated  at  only  80  cps,  it 
is  simply  way  too  slow  for  our  applications. 

So  we  started  looking  for  a  fast  printer  which 
would  be  largely  compatible  with  the  MX-80,  To 
make  a  long  story  short,  we  bought  an  Epson 
FX-lOO,  a  wide-carriage  version  of  the  FX-80, 
Imagine  our  surprise  when  this  printer,  rated  at 
160  cps,  was  only  marginally  faster  than  the 
Prowriter  and  actually  slower  than  the  Decwriter! 

It  turns  out  that  with  few  exceptions,  the 
printer  speeds  published  by  manufacturers  and 
often  faithfully  reported  by  magazines  are  the 
maximum  instantaneous  speeds  of  which  a  ma- 
chine is  capable.  This  instantaneous  speed  rarely 
correlates  to  the  actual  number  of  lines  a  printer 
will  produce  in  a  minute. 

What's  more,  even  those  companies  which 
do  admit  that  speed  ratings  are  maximum  values 
employ  other  claims  to  suggest  that  their  printer 
is  faster  than  the  competition.  For  example,  many 
claim  that  because  their  printers  are  bidirectional 
or  logic-seeking,  they  are  faster  than  the  old- 
fashioned  machines  which  print  in  only  one 
direchon  {unidirectional). 

Let  me  describe  how  the  FX-lOO,  for  exam- 
ple, prints  a  typical  program  listing.  First,  it  re- 
ceives and  prints  a  line  (say,  50  characters), 
moving  the  print  head  from  left  to  right,  stop- 
ping at  the  end  of  the  line.  Then,  it  receives  the 
command  to  print  the  next  line  (say,  70  charac- 
ters). It  moves  the  print  head  to  the  seventieth 
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column,  stops,  advances  the  paper  to  the  next 
line,  and  prints  backward  from  right  to  left.  If  the 
next  line  is  indented  (mine  often  are),  it  goes 
through  the  same  sequence  of  stopping,  moving 
the  head,  and  advancing  the  paper  once  again. 
But  stopping,  starting,  moving  paper,  and 
starting  again  all  take  time.  A  lot  of  time  com- 
pared to  the  actual  printing  time.  Printers  like  the 
Prowriter,  on  the  other  hand,  contain  an  internal 
buffer  which  they  use  intelligently.  After  printing 
a  50-character  line,  it  checks  to  see  where  the 
right  end  of  the  next  line  needs  to  be  and  auto- 
matically continues  to  move  the  head  to  that  po- 
sition. One  stop-and-start  sequence  eliminated. 
The  results?  See  for  yourself  in  the  following 
chart,  which  records  the  time  it  took  for  three 
different  printers  to  print  the  same  moderate- 
length  program  listing: 


Printer 


Rated 
Speed  (cps) 


Time 
Required 


Approx.  Actual 
Speed  (cps) 


Decwriter 

Prowriter 
FX-lOO 


120 
120 
160 


6  min  30  sees 

7  min  45  sees 
7  min  30  sees 


110 

90 
95 


Oh,  yes.  Did  1  forget  to  mention  that  the 
Decwriter  has  no  logic-seeking  and  prints  uni- 
directionally  only?  That's  a  lot  of  stopping  and 
starting.  Sometimes  raw  power  can  accomplish 
what  "logic"  can't. 

Throughput:  True  Speed 

Well,  I  would  like  to  report  that  we  ran  out  and 
bought  30  or  40  different  printers  and  tested 
them,  too,  just  so  1  could  bring  you  a  full 
comparison  chart.  But  our  budget  at  OSS  won't 
stretch  that  far. 

I  did,  however,  go  to  several  dealers  and  in- 
formally time  the  speed  of  various  printers.  Since 
I  had  a  couple  of  reference  points  (the  speeds  of 
the  Prowriter  and  FX-lOO),  it  wasn't  too  hard  to 
get  a  fair  idea  of  true  throughput  figures:  the 
printing  speeds  they  could  actually  sustain. 

Then  I  discovered  another  trick  used  by  a 
few  manufacturers.  Many  printers  are  capable  of 
two  or  three  (or  more)  character  widths  or  fonts 
(typically  10,  12,  and  17  characters  per  inch).  It 
seems  to  me  that  at  least  a  few  printers  are  rated 
only  for  their  smallest  (and  hardest  to  read)  fonts. 

Luckily  we  had  an  understanding  dealer 
who  allowed  us  to  "trade  up"  our  FX-lOO.  And 
what  printer  did  we  then  buy?  Actually,  we 
ended  up  buying  two. 

Because  of  our  need  for  a  printer  capable  of 
using  the  vast  library  of  MX-80-compatible  soft- 
ware, we  got  an  Epson  MX-lOO  (simply  a  wide- 
carriage  MX-80).  We  have  been  very  happy  with 
it,  though  I  am  sure  any  of  several  MX-80- 
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compatible  printers  would  have  done  as  well. 
True,  the  MX-80  is  slow.  But  its  throughput  rate 
seems  to  be  around  50  to  60  cps,  which  is 
respectable  compared  to  its  rated  speed. 

Because  we  needed  speed,  though,  we  dis- 
regarded MX-80  compatibility  for  our  other  new 
printer,  an  Okidata  2350  (the  model  number 
seems  to  reflect  its  retail  price).  It  is  rated  at  over 
300  cps  and  surprised  us  by  performing  our  little 
speed  test  in  1  minute  55  seconds,  for  a  through- 
put rate  of  over  360  cps.  However,  sometimes  it 
gets  too  hot  while  printing  long  listings  and  stops 
to  wait  for  the  head  to  cool  off.  Even  so,  it  prob- 
ably has  a  throughput  rate  of  300  cps  or  more. 

So,  did  you  learn  anything  from  our  experi- 
ences? I  sincerely  hope  so. 

When  shopping  for  a  printer,  ask  to  see  a 
demonstration  of  its  speed.  Many  printers  per- 
form better  with  uniform-length  lines  (such  as 
those  produced  by  a  word  processor),  so  ask  to 
see  a  program  listing  also.  And  make  your  own 
time  trials. 

Judge  the  print  quality  for  yourself.  Ask 
about  replacement  ribbon  costs.  (We  found  one 
printer  that  worked  only  with  carbon  ribbons. 
$$$$!  But  if  you  need  good  print  quality,  it  might 
be  worth  it.) 

Above  all,  be  certain  a  particular  printer  is 
compatible  with  your  computer  and  software. 
Few  things  are  worse  than  saving  $50  on  a 
printer  only  to  find  out  you  have  to  spend  an- 
other $100  because  your  current  word  processor 
isn't  compatible  with  your  new  printer. 

Of  Memory  And  Machines 

We've  received  a  few  letters  recently  on  seem- 
ingly different  subjects,  but  which  all  relate  to 
what  is  obviously  some  confusion  and  un- 
certainty about  the  Atari  XL  computers.  Let's  ad- 
dress these  letters  and,  at  the  same  time,  shed 
some  light  on  the  workings  of  these  little  gems. 

First,  Jacqueline  Patton  of  San  Antonio, 
Texas,  asks  whether  she  is  "stuck  with  a  problem 
computer  [1200XL]  and  an  unreliable  disk  drive 
[Atari  1050]."  We'll  discuss  the  IZOOXL's 
compatibility  problems  in  a  moment.  First,  a  few 
words  about  the  1050. 

I  have  not  personally  observed  the  1050  to 
be  any  more  or  less  reliable  than  any  other  drive 
on  the  market.  Disk  drives,  in  general,  tend  to  be 
like  automobiles:  Sometimes  you  get  one  which 
goes  100,000  miles  with  no  maintenance,  and 
sometimes  you  get  a  lemon,  but  most  often  you 
get  one  which  will  last  a  reasonable  time  with 
reasonable  care  and  regular  checkups.  This  is  not 
surprising:  Disk  drives  and  cars  are  both 
mechanical  nightmares,  subject  to  extremely 
close  manufacturing  tolerances  and  acute  ma- 
terial stresses. 


If  the  1050  has  a  problem,  it  may  be  simply 
that  it  cannot  read  all  of  the  more  strangely  pro- 
tected software  disks  that  are  flooding  the  mar- 
ket. There  are  antipiracy  measures  in  use  today 
that  try  the  limits  of  many  drives  and  their 
controllers.  Yet  most  programs  will  load  fine  on 
any  good  Atari-compatible  drive,  including  the 
1050. 

My  objections  to  the  1050  are  centered 
around  only  one  point:  Although  every  other 
Atari-compatible  drive  manufacturer  has  com- 
plied with  the  Percom-standard  double-density 
format  (derived  in  turn  from  Atari's  defunct 
double-density  815  drive),  only  Atari  chose  to  be 
different.  Further,  Atari's  method  gives  you  a 
maximum  of  128K  bytes  per  disk.  The  others  get 
180K  bytes.  There  is  no  excuse  for  this.  It  results 
from  Atari's  typical  blindness  when  it  comes  to 
outside  vendors. 

All  this  does  not  mean  the  1050  is  no  good. 
It  just  means  that,  on  a  bytes  per  dollar  basis,  it 
is  overpriced. 

Use  Your  Options 

Another  letter,  from  Shahid  Ahmal  of  London, 
England,  was  actually  a  complaint  to  OSS  about 
the  fact  that  some  programs  (including  our  disk- 
based  MAC/65)  would  not  load  and  run  properly 
on  his  800XL.  The  problem  is  that  these  pro- 
grams require  you  to  remove  the  BASIC  cartridge 
before  booting  up — impossible  on  the  800XL  and 
600XL,  since  the  BASIC  "cartridge"  is  built  into 
the  newer  computers  as  a  standard  feature.  His 
solution  was  to  write  a  program  which  switched 
off  the  built-in  BASIC,  changed  RAMTOP,  and 
closed  and  reopened  the  screen  driver, 

Whew!  I  am  impressed.  Doing  all  that  in  the 
proper  order  is  not  easy.  But  there  really  is  a 
much  simpler  way. 

This  discussion  applies  only  to  disks  contain- 
ing programs  which  do  not  use  Atari  BASIC.  Ob- 
viously, such  things  as  assemblers,  compilers, 
and  utility  programs  fit  this  category.  Not  so  ob- 
viously, many  game  disks  will  not  run  if  Atari 
BASIC  is  present.  In  any  case,  if  you  own  an 
800XL  (or,  1  assume,  a  600XL  with  expanded 
memory),  and  the  directions  for  a  disk  or  pro- 
gram tell  you  to  remove  your  BASIC  cartridge, 
try  this: 

Turn  on  power  to  all  devices  except  the  com- 
puter. Insert  the  disk  you  wish  to  boot.  Push  and 
hold  down  the  OPTION  button.  Turn  on  the 
computer's  power.  When  the  disk  starts  to  load, 
you  can  release  the  OPTION  button. 

This  has  the  effect  of  disabling  the  built-in 
BASIC.  Atari's  manuals  tell  you  all  this.  But  they 
don't  emphasize  enough  that  you  should  try  this 
with  any  disk/program  if  it  otherwise  doesn't 
work.  And  they  don't  tell  you  about  the 


OPTION  button  when  used  with  the  Translator 
Disk.  "What's  that?"  Glad  you  asked  .... 

I  have  mentioned  the  Atari  Translator  Disks 
before  in  this  column,  but  only  part  of  what  I'll 
add  is  repetition. 

If  you  own  an  Atari  1200XL,  800XL,  or  ex- 
panded 600  XL  with  a  disk  drive,  run — do  not 
walk — to  your  nearest  Atari  users'  group  and 
purchase  (usually  for  about  $10)  the  pair  of  Atari 
Translator  Disks.  (You  may  still  be  able  to  get 
them  from  Atari  directly.) 

The  instructions  tell  you  to  boot  the  version 
A  disk  first,  wait  for  it  to  give  you  a  message,  in- 
sert your  otherwise  unbootable  disk,  and  push 
the  SELECT  key.  If  that  doesn't  work,  you  are 
supposed  to  try  the  version  B  disk.  (Both  disks 
actually  load  an  old  Atari  800-style  operating 
system  into  your  XL  machine's  memory,  thus 
hopefully  assuring  compatibility  with  programs 
that  rely  on  the  older  operating  system.) 

What  the  instructions  don't  say  is  that  you 
may  also  need  to  hold  down  the  OPTION  but- 
ton. Why?  Because  otherwise,  good  old  Atari  • 
BASIC  is  still  there,  messing  up  the  memory 
address  space. 

Six  Ways  To  Boot 

There  are,  then,  no  less  than  six  ways  to  try 
booting  a  disk  on  an  XL  machine:  with  or  with- 
out holding  down  the  OPTION  button  alone  or 
in  combination  with  either  of  the  two  Translator 
Disks.  This  sounds  like  a  real  pain,  but  once  you 
find  the  method  that  works  with  a  given  disk, 
you  can  write  it  down  for  future  reference. 

I  should  note  that  all  of  these  methods  still 
result  in  compatibility  with  only  about  97  percent 
of  all  software  (85  percent  of  heavily  protected 
software).  Is  there  anything  you  can  do  if  your 
favorite  piece  of  software  won't  boot  using  any 
of  these  methods?  Yes,  two  things. 

First,  you  can  write,  phone,  telex,  or  other- 
wise cajole  and  threaten  the  software  manufac- 
turer. I  have  said  before,  and  I  am  sure  I  will  go 
hoarse  saying  again,  that  I  believe  the 
responsibility  for  the  lack  of  compatibility  does 
not  rest  with  Atari.  No  other  manufacturer  has 
ever  produced  a  series  of  computers  with  as  many 
changes  and  improvements  as  the  XL  line  and  yet 
maintained  as  much  compatibility  as  has  Atari. 

Second,  you  can  try  one  of  the  commercial 
translator  programs.  I  am  aware  of  two  at  this 
time:  XL  BOSS  from  Allen  Macroware  and  XL  FIX 
from  Computer  Software  Services.  I  have  used 
neither,  so  1  cannot  comment  on  them.  However, 
I  recommend  that  to  avoid  unnecessary  expense 
you  should  certainly  seek  verification  from  these 
manufacturers  that  the  particular  software  pack- 
age you  want  to  use  will  work  correctly  with 
their  product. 
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MAXIMIZE  STORAGE  CAPACITY 
ON  YOUR  ATARI  1050^  DISK  DRIVE 
WITH  THE  HAPPY  1050  MAXIMIZER™ 


Now  you  can  store  twice  as  much  data  on  your 
ATARI  1 050  disk  drive  wittn  this  easy  to  install  high 
quality  plug  in  adapter.  Requires  no  soldering  and  no 
permanent  modlficationa  Runs  all  popular  true  double 
density  programs,  utilities,  and  operating  systems. 


-¥0-- 


You  can  upgrade  your  HAPPY  1050  MAXIMIZER  to 
a  WARP  SPEED  HAPPY  1050  ENHANCEMENT. 

Improves  reading  and  w^riting  speed  500%  and  comes 
with  the  HAPPY  COMPUTERS  WARP  SPEED 
SOFTWARE"  package.  Makes  your  ATAR1 1050  the 
most  powerful  disk  drive  available  Easy  plug  in  installa- 
tion lets  you  upgrade  your  HAPPY  1050  MAXI- 
MIZER to  WARP  SPEED  at  any  time. 


Take  COMMAND  with  the 
HAPPY  Ipso  CONTROLLEft" 

When  used  with  the  ENHANCEMENT  or  MAXI- 
MIZER allows  writing  on  the  flip  side  of  disks  without 
punching  holes.  Selects  protection  from  writing  on 
valuable  disks.  Selection  can  be  made  both  from 
software  commands  and  a  three  position  switch. 
When  used  with  the  ENHANCEMENT  allows  both 
switch  and  software  control  of  reading  and  writing 
speeds.  Plug  in  installation  requires  no  soldering.  May 
be  used  without  ENHANCEMENT  or  MAXIMIZER 
with  manual  control  of  write  protection. 


Discount  prices  through  Dea  31,  1984: 

HAPPY  1050  MAXIMIZER  complete SI  24.95 

MAXIMIZER  to  ENHANCEMENT  UPGRADE SI  29.95 

(You  must  already  have  a  Happy  1050  Maximizer) 
HAPPY  1050  MAXIMIZER  with  factory  installed 

MAXIMIZER  to  ENHANCEMENT  upgrade,  same  as 
WARP  SPEED  HAPPY  1050  ENHANCEMENT  ....  $249.95 

HAPPY  1 050  CONTROLLER S49.95 

WARP  SPEED  HAPPYS10  ENHANCEMENT" 

for  81 0  disk  drive  (supports  high  speed 

single  density) 5249.95 

Price  atiove  include  free  delivery  In  the  USA. 

California  residents  add  6.5%  sales  tax 


'Note:  ATARI  1050  Is  a  trademark  o!  Atari,  !na 


HAPPY  COMPUTERS,  INC. 

P.O.  Box  1268,  Morgan  Hill,  CA  95037 
(408)  779-3830 


And  More  Memory 

The  commercial  translator  programs  do  have  one 
interesting  bonus:  They  give  your  XL  computer 
an  extra  4K  of  memory.  Let's  see  why. 

The  original  Atari  400  and  800  computers 
had  a  lOK  operating  system  and  a  2K 
input/output  space.  Since  the  maximum  RAM 
they  supported  was  48K,  that  left  4K  unused  in 
the  total  address  space  of  64K  (unless  you 
bought  a  third-party  RAM  board — such  as  those 
from  Mosaic — which  placed  RAM  in  this  unused 
space).  The  empty  4K  was  located  at  address 
$C000  (49152),  just  above  the  normal  48K  RAM. 

When  the  XL  computers  arrived,  they  sported 
more  graphics  modes,  device  downloaders, 
parallel  bus  support,  self-  diagnostics,  and  more, 
all  of  which  pushed  the  size  of  the  operating 
system  up  to  14K.  Guess  where  Atari  got  the 
extra  4K  from?  Yep,  No  more  "unused"  space. 

However,  the  commercial  translators  effec- 
tively emulate  the  original  lOK  operating  system, 
leaving  that  4K  free  again.  But  since  an  XL 
machine  has  64K  of  RAM,  the  unused  space  be- 
comes free  RAM.  If  you  are  using  a  cartridge- 
based  program  (even  the  built-in  Atari  BASIC), 
this  isn't  a  real  big  help.  The  4K  of  RAM  is  still 
at  address  $C000,  above  the  cartridge  address 
space.  You  could  install  machine  language 
routines  here,  use  it  as  a  buffer  for  disk  I/O  or 
player/missile  graphics,  or  even  use  it  for  any 
graphics  screen  up  to  the  size  of  that  of  GRAPH- 
ICS 7,  But  the  average  beginner  will  have  a  hard 
time  using  this  space. 

On  the  other  hand,  programs  which  don't 
use  a  cartridge  don't  have  this  restriction.  For 
example,  if  you  use  one  of  these  translatois  to 
load  VisiCalc  into  an  XL  machine,  you'll  gain  4K 
of  valuable  spreadsheet  space.  Try  it  sometime. 
It's  easy. 

And  one  more  comment  before  we  pause 
until  next  month:  Since  the  Atari  Translator  Disks 
work  much  like  the  commercial  translators,  it 
may  just  be  possible  to  modify  them  and  gain 
the  same  4K  of  RAM.  I  have  not  had  the  time  to 
investigate  this,  but  if  any  COMPUTE!  readers 
discover  anything  in  this  regard,  we'd  be  happy 
to  hear  about  it.  © 
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Stack  Tricks 


The  6502  stack  sits  quietly  in  page  1  (typically 
addresses  $01FA  down  to  about  $0140)  and 
works  behind  the  scenes.  If  you  call  a  subroutine 
using  JSR,  a  couple  of  entries  push  their  way 
onto  the  stack;  they  pop  back  off  when  RTS  is 
used.  Everything  is  tidied  up,  and  we  don't  need 
to  think  about  the  stack  workings  most  of  the 
time. 

Once  in  a  while,  however,  we  want  to 
squeeze  a  little  more  performance  out  of  the 
stack.  We  may  read  the  stack  pointer  by  transfer- 
ring it  to  the  X  register  with  TSX,  or  even  set  it 
by  transferring  the  other  way  with  TXS.  We  may 
set  up  a  dummy  return  address  by  pushing  val- 
ues to  the  stack  before  an  RTS.  Often  such  tricks 
are  more  trouble  than  they  are  worth,  but  some- 
times they  can  be  useful. 

A  Subroutine  Limitation 

An  early  6502  text  suggested  that  an  easy  way  to 
pass  data  to  a  subroutine  would  be  to  place  it  on 
the  stack.  It  can  be  done,  but  it's  not  easy;  1  tend 
to  discourage  this  kind  of  coding  for  beginners. 

Here's  the  problem:  You  take  one  or  more 
values  and  place  them  on  the  stack  using  the 
PHA  (PusH  A)  command,  then  call  a  subroutine. 
The  idea  is  that  the  subroutine  can  simply  pull 
these  values  from  the  stack  with  PLA  (PuLl  A) 
and  use  them,  but  that  won't  work.  When  the 
subroutine  is  called  with  JSR,  the  last  two  values 
placed  on  the  stack  are  the  subroutine  return  ad- 
dress (to  be  exact,  the  address  minus  1).  So  the 
pull  command  gets,  not  the  data,  but  the  return 
address.  Annoying. 

There  are  a  couple  of  ways  around  the  prob- 
lem, but  they  are  clumsy.  First,  you  can  pull  the 
return  address  (two  bytes)  from  the  stack  and 
save  them.  Then  the  data  bytes  are  pulled  and 
saved.  Finally  the  return  address  is  recalled  and 
put  back  on  the  stack.  That's  a  lot  of  work.  It 
would  be  easier  to  have  the  calling  routine  store 
the  data  somewhere. 

The  second  method  is  a  little  more  workable, 
but  still  clumsy.  If  the  stack  pointer  is  transferred 
to  the  X  register  with  TSX,  we  may  now  look  di- 
rectly at  the  stack  as  it  lies  in  page  1,  An  instruc- 
tion such  as  LDA  $0100,X  would  look  at  the 
stack  memory  area,  but  would  miss  the  real 
stack:  The  effective  address  would  be  of  the  first 


"empty"  stack  location.  We'll  have  to  climb  a 
little  higher  to  see  the  "live"  stack.  For  example, 
LDA  $0101,X  would  look  at  the  last  item  on  the 
stack;  LDA  $0102, X  would  look  at  the  previous 
item,  and  so  on. 

Back  to  our  original  problem.  There's  a  byte 
of  data  on  the  stack,  behind  a  subroutine  call. 
We  can  read  it  with  TSX  followed  by  LDA 
$0103,X,  But  we  can't  remove  it  from  the  stack 
without  setting  up  a  loop  to  repack  everything. 
We  can  also  change  this  stack  item  with  a  STA 
command.  When  the  subroutine  returns,  the 
main  routine  must  pull  the  extra  item  back  from 
the  stack. 

It's  often  more  trouble  than  it's  worth,  but  it 
does  work.  A  small  example  will  illustrate. 

This  routine  prints  a  triangle  of  asterisk 
signs.  There  are  better  ways  to  do  the  job,  but  it 
does  illustrate  moderately  advanced  stack  work. 


033C 

A9 

01 

LDA 

#$01 

; start  count  at  1 

033E 

48 

PHA 

;pass  to  the  stack 

033F 

20 

4B 

03  JSR 

$034B 

rcall  print  subrtn 

0342 

68 

PLA 

?get  back  the  count 

0343 

18 

CLC 

0344 

69 

01 

ADC 

#501 

?aad  one  to  count 

0346 

C9 

10 

CMP 

#$10 

r  stop  at  16 

0348 

90 

F4 

BCC 

$033E 

;else  do  it  again 

034A 

60 

RTS 

r  SUBROUTINE 

TO  CHECK  STACK 

034B 

BA 

TSX 

;get  the  pointer 

034C 

BD 

03 

01  LDA 

?0103, 

,X  ;dig  out  the  count 

034F 

A8 

TAY 

,-put  it  in  y 

0350 

A  9 

2A 

LDA 

#?2A 

r asterisk  character 

0352 

20 

D2 

FF  JSR 

$FFD2 

;print  it 

0355 

88 

DEY 

;  count  down 

0356 

D0 

FA 

BNE 

$0352 

; if  more,  go  back 

0358 

A9 

0D 

LDA 

#$0D 

; carriage  return 

035A 

20 

D2 

FF  JSR 

$FFD2 

r print  it 

035B 

60 

RTS 

rquit 

Call  the  above  program  from  BASIC  with 
SYS  828. 

If  you'd  rather  enter  the  program  as  BASIC 
DATA  statements,  the  following  program  will  do 
the  job: 

100  DATA  169,1,72,32,75,3,104,24 
110  DATA  105,1,201,16,144,244,96 
120  DATA  186,189,3,1,168,169,42 
130  DATA  32,210,255,136,208,250 
140  DATA  169,13,32,210,255,96 
200  F0RJ=a28T0861 
210  READX 
220  T=T+X 
230  POKEJ,X 
240  NEXT  J 
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250    IFTO3911THENST0P 
260    SYSB28 

More  Muscle 

Perhaps  a  more  useful  task  for  the  stack  is  to 
streamline  frequently  used  subroutines.  For 
example,  if  there's  a  popular  subroutine  that  I 
call  a  dozen  times  or  more,  it  will  be  in  my  in- 
terest to  make  the  calling  sequence  as  brief  and 
easy  as  possible. 

Here's  a  common  one.  I  often  need  to  print 
various  messages,  and  expect  to  use  a  subroutine 
to  do  it.  The  normal  calling  sequence  would  be 
to  load  the  address  of  the  particular  message  into 
a  couple  of  registers — say,  A  and  Y — and  then 
have  the  subroutine  use  this  address  to  print  the 
message.  This  means  that  the  subroutine  will 
have  an  overhead  of  two  instructions:  the  LDA 
and  LDY  before  the  call.  The  overhead  might  in 
fact  be  greater:  I  might  need  to  save  previous 
values  in  A  and  Y  in  order  to  continue  my  pro- 
gram after  the  message  is  printed. 

Suppose  I  could  do  this:  just  call  the  sub- 
routine, and  leave  the  message  itself  behind  the 
calling  routine.  I  could  flag  the  end  of  the  mes- 
sage text  with  a  zero  byte.  Now,  if  1  could  make 
the  subroutine  smart  enough  to  go  after  this  mes^ 
sage,  1  could  save  a  lot  of  setup  coding. 

Not  too  hard.  The  subroutine  would  need  to 
pull  the  return  address  from  the  stack  and  set  it 
into  an  indirect  address.  The  return  address 
would  need  to  be  adjusted  by  a  value  of  1,  since 
it  has  a  built-in  offset.  Now  the  subroutine  could 
walk  through  the  message,  printing  out  the 
characters  as  it  found  them.  When  it  finds  a  zero, 
it's  time  to  return;  but  we  must  adjust  the  return 
address  so  that  we'll  go  to  the  address  behind  the 
message.  All  this  takes  a  little  careful  work,  but 
we  can  do  it. 

More  Complex 

Now  let's  make  the  task  a  little  more  com- 
plicated. Not  only  do  we  want  our  subroutine  to 
print  the  message  located  behind  the  JSR  instruc- 
tion; we  want  it  to  do  this  without  affecting  any 
registers — A,  X,  or  Y. 

The  natural  thing  to  do  is  to  push  A,  X,  and 
Y  to  the  stack,  using  the  sequence 
PHA:TXA:PHA:TYA:PHA;  just  before  we  return, 
we'll  pull  everything  back  and  restore  the  orig- 
inal register  values.  If  we  do  this,  however,  we 
can't  pull  the  return  address  from  the  stack,  since 
it's  buried  beneath  the  new  stuff  we  have  just 
stacked.  If  we  go  this  way,  we  must  dig  out  the 
return  address  from  midstack,  using  TSX  and  so  on 

This  kind  of  coding  has  been  seen  in  various 
application  programs;  it's  not  new  and  revolu- 
tionary, just  a  little  more  careful  work. 

Commodore  is  using  this  technique  for  the 
first  time  in  the  ROM  of  its  new  computer  series, 
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the  Commodore  16  and  the  Plus/4.  You  can 
track  the  coding  in  one  of  the  machines  by  using 
the  built-in  machine  language  monitor.  Start  the 
disassembler  at  address  $FBD8  with  command 
DFBD8.  You'll  see  code  along  the  following  lines: 

Save  all  registers  to  the  stack: 

PHA:TYA:PHA:TXA:PHA 

Copy  the  stack  pointer,  and  adjust  it  to  match 
the  return  address: 

TSX:INX:INX:INX:INX 

Copy  the  return  address  to  zero  page,  so  that  it 
can  be  used  as  an  indirect  address: 

LDA  $0100,X:STA  $BC:INX:LDA  $0100,X:STA  $BD 

The  indirect  address  in  $BC  and  $BD  is  one  too 
low,  since  a  JSR  return  is  offset  by  one.  Add  one 
to  it: 

BUMP  INC  $BC:BNE  PASS:INC  $BD 

Get  a  character — it  will  come  from  behind  the 
calling  JSR  instruction.  If  it's  zero,  we're  finished 
and  go  to  EXIT: 

PASS  LDY  #$00 

GETCH  LDA  ($BC),Y:BEQ  EXIT 

If  it's  not  zero,  print  it;  then  go  back  to  bump  the 
address  and  get  another  one: 
JSR  $FFD2:INY:BNE  GETCH 

Y  will  never  reach  255  (no  messages  are  that 
long),  so  the  BNE  is  an  "always"  branch.  If  we 
reach  EXIT,  we  must  get  the  count  of  characters 
from  Y: 

EXIT  TYA 

Now  we  recompute  the  position  of  the  return  ad- 
dress in  the  stack: 

TSX:INX:INX:INX:INX 

We  add  the  count  to  the  indirect  address,  and 
put  the  new  return  address  directly  into  its  place 
in  the  stack: 

CLC:ADC  $BC:STA  $0100,X 

LDA  #$00:ADC  $BD:INX:STA  $0100,X 

And  finally,  we  restore  our  three  registers  and 
return: 

PLA:TAX:PLA:TAY:PLA:RTS 

For  many  of  us,  this  type  of  stack  manipula- 
tion is  overkill.  It  makes  programs  hard  to  dis- 
assemble for  study  purposes,  and  the  memory 
saving  on  small  programs  is  negligible.  For  that 
matter,  what  are  you  going  to  do  with  the  few 
dozen  bytes  you  save? 

Nevertheless,  it  can  be  a  great  coding  con- 
venience to  allow  a  programmer  to  simply 
"drop"  his  data  in  line  with  the  coding.  This  can 
save  extra  coding  for  setup,  extra  labels — and 
possible  mistakes. 

And  it  can  be  satisfying  and  fun  to  know 
that  you  can  get  that  extra  ounce  of  control  over 
the  workings  of  your  computer.  © 


PROGRAMMING  THE  Tl 


C,  Regena 


Algebra  Tutorial 


Part  2 


Last  month's  column  introduced  "Algebra  Tutorial," 
an  educational  program  for  students  learning  higher 
math.  Part  2  presents  the  rest  of  the  program  listing 
and  line-by-line  explanation. 

You'll  recall  that  "Algebra  Tutorial"  is  intended 
for  students  who  already  have  some  knowledge 
of  algebra.  It  assumes  the  student  is  familiar  with 
terms  usually  introduced  before  binomial  mul- 
tiplication, (A  binomial  is  a  numeric  expression 
of  two  terms.)  Basically,  the  tutorial  covers  the 
multiplication  of  one  binomial  by  another — such 
as  {x  +  5)  times  (x-|-4). 

Last  month's  column  included  the  program 
listing  for  lines  110  through  1300.  Briefly,  these 
lines  redefine  a  few  characters  into  special  alge- 
braic symbols  (160-170);  print  a  screen  showing 
a  comparison  of  binomial  multiplication  and  nu- 
meric multiplication  problems  (190-300);  display 
the  general  form  of  the  multiplication  problem 
and  its  answer  (310-460);  present  a  problem  to 
the  student  (470-950);  print  a  screen  showing 
numeric  coefficients  for  the  first  term  (960-1110); 
present  a  problem  to  the  student  involving  nu- 
meric coefficients  (1120-1180  and  the  subroutine 
starting  at  1960);  and  display  a  screen  of  infor- 
mation about  using  positive  and  negative  num- 
bers (1190-1300). 

Picking  up  where  we  left  off,  lines 
1310-1320  (and  the  subroutine  at  1880)  give  the 
student  a  problem  which  may  contain  positive 
and  negative  numbers  and  coefficients  in  the  first 
term.  Lines  1330-1520  are  two  more  screens  of 
final  information. 


Helping  Where  it  Is  Needed 

One  advantage  a  computer  tutorial  has  over  a 
textbook  is  that  a  student  can  work  at  his  or  her 
own  pace,  yet  get  immediate  feedback.  Random 
numbers  make  the  problems  different  each  time 
so  the  student  doesn't  just  memorize  a  sequence. 
If  the  student  has  trouble  with  one  section,  the 
computer  can  repeat  the  section  many  times.  On 
the  other  hand,  if  the  student  knows  the  subject, 
the  computer  can  keep  track  of  the  progress  and 
advance  accordingly. 

Each  time  the  student  works  on  a  problem,  a 
flag  F  is  set  to  zero.  The  student  presses  a  key  at 
each  prompt.  If  the  key  pressed  is  incorrect,  there 
is  a  low  "uh-oh"  sound,  the  flag  F  is  set  to  1, 
and  the  student  must  try  again.  For  the  numbers, 
the  program  won't  continue  until  the  correct 
numbers  are  pressed.  On  the  -I-  or  —  signs, 
however,  the  correct  sign  is  printed  and  the  pro- 
gram continues.  If  the  problem  is  completed 
without  any  errors,  the  student  has  the  option  to 
try  another  problem  or  to  continue  the  program. 
If  an  error  has  occurred,  the  flag  F  will  be  1,  and 
the  student  will  be  given  another  problem. 

The  program  from  line  1530  to  the  end  con- 
tains subroutines  which  are  used  in  several 
places.  Lines  1530-1570  are  the  subroutine  that 
checks  if  the  ENTER  key  has  been  pressed.  Lines 
1580-1610  are  the  subroutine  for  an  incorrect  re- 
sponse— the  computer  plays  an  "uh-oh"  sound 
and  F  is  set  to  1. 

Lines  1620-1680  play  a  prompting  beep, 
bhnk  a  question  mark  while  waiting  for  the  stu- 
dent to  press  a  key,  then  print  the  key  pressed. 
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The  prompting  is  always  done  on  the  twenty- 
third  row,  or  the  row  just  printed.  The  column  C 
is  specified  before  the  subroutine  is  called.  Lines 
1690-1730  play  an  arpeggio  after  the  problem 
has  been  completed. 

Lines  1740-1870  contain  the  subroutine  to 
get  an  answer.  P$  is  the  string  value  of  the  cor- 
rect answer.  The  numbers  may  be  one  or  two 
digits,  so  this  subroutine  also  determines  the 
number  of  digits  in  the  answer  and  where  to 
place  the  prompting  positions.  CC  and  C  are 
variables  used  for  determining  the  columns. 

Presenting  Problems 

Lines  1880-2690  are  the  subroutine  to  present  a 
problem  to  the  student.  The  first  type  of  problem 
(T=l)  is  for  positive  numbers  only,  and  the  sub- 
routine is  entered  at  line  1960.  For  the  second 
type  of  problem  (T  =  2),  the  subroutine  is  entered 
at  line  1880.  SD  and  SE  are  the  signs  for  the  sec- 
ond terms,  D  and  E.  SD$  and  SE$  are  the 
corresponding  symbols.  For  the  first  type  of 
problem,  SD  and  SE  are  1,  but  for  the  second 
type  they  may  be  1  or  —1. 

Lines  1970-2020  choose  the  coefficients  of 
the  first  terms,  A  and  B,  and  the  constants  D  and 
E  for  the  second  terms.  Lines  2010-2020  make 
sure  there  will  be  a  middle  term  in  the  mul- 
tiplication. F  is  the  flag  for  error  checking.  A$ 
and  B$  are  the  string  values  of  A  and  B,  which 
are  necessary  for  ease  in  printing.  X$  is  the  vari- 
able in  the  binomials,  which  may  be  X,  Y,  or  Z. 

Lines  2070-2110  print  the  problem.  Lines 
2120-2600  print  sections  of  the  problem  and  get 
the  student's  answers.  For  each  answer  SS  is  the 
sign  (plus  or  minus),  C  or  CC  is  the  column  for 
the  prompt  and  answer,  and  P$  is  the  correct  an- 
swer. SGN  is  a  function  used  to  determine  the 
sign.  SGN  returns  1  for  a  positive  number,  0  for 
zero,  and  —1  for  a  negative  number. 

Lines  2700-2840  are  the  subroutine  to  get 
the  student's  answer  for  the  +  or  —  sign.  When 
a  sign  needs  to  be  chosen,  a  plus,  minus,  and 
question  mark  blink  in  position  while  waiting  for 
the  student's  answer.  The  student  must  press  the 
plus  or  the  minus  sign.  If  the  answer  is  incorrect, 
a  low  "uh-oh"  sounds,  then  the  correct  sign  is 
printed.  Both  symbols  are  shifted.  The  student 
should  use  the  LEFT  SHIFT  key  to  type  these 
symbols  to  avoid  an  accidental  FCTN  -I-  (QUIT). 
If  you  prefer  to  let  the  student  press  only  the 
keys  without  SHIFT,  change  lines  2770  and  2810. 

Customizing  The  Tutorial 

Using  the  ideas  in  this  program,  you  can  design 
more  subroutines  to  cover  positive  and  negative 
first  terms,  alphabetic  coefficients,  alphabetic 
characters  in  the  second  terms,  multiplying  poly- 
nomials, factoring,  etc. 
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If  you  prefer  to  save  the  typing  time  and 
effort,  you  may  have  a  copy  of  this  program  by 
sending  $3,  a  diskette  (please  pack  in  stiff  card- 
board) or  blank  cassette,  and  a  stamped,  self- 
addressed  mailer  to: 

C  Regena 

P.  0.  Box  1502 

Cedar  City,  UT  84720 

Please  be  sure  to  specify  the  name  of  the  pro- 
gram and  that  you  need  the  TI  version. 

Algebra  Tutorial,  Part  2 

1310  T=2 

1320  GDSUB  1880 

1330  CfiLL  CLEAR 

1340  CALL  SCREEN{4) 

1350  PRINT  "THERE  HAY  BE  CASES  WHEN 


1360  PRINT  ; 

S  ZERO' 

1370  PRINT  : 

1380  PRINT  ; 

1390  PRINT  ] 
+  2" 

1400  PRINT  ' 
2  " 

1410  PRINT  ' 

1420  PRINT  ' 


'THE  MIDDLE  TERM  BECOME 

'SO  YDU  DO  NOT  NEED  TO" 
■SPECIFY  A  MIDDLE  TERM. 


X 
X  - 


>" ; TAB (20) ; "4X 
TAB (20) ; "4X  - 


: TAB  (19);" 


iZ     SPACES> 


TAB (22) : 


1430 

1440 
1450 
1460 

1470 

1480 

1490 
1  500 

1510 

1520 
1530 
1540 
1550 
1560 
1  570 
1580 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1  660 
1670 
1680 
1690 
1700 
1710 
1720 
1730 


PRINT  "    X 

4":  s 

GDSUB  1530 

PRINT  "DTHE 

PRINT  : "PRO 


TAB (19) 


16X  - 


PRINT 

ERM" 

PRINT 

ERS" 

PRINT 

PRINT 

NIT" 

PRINT 

STOP 

PRINT 

CALL 

IF  K  < 

CALL 

RETUR 

CALL 

CALL 

F=l 

RETUR 

CALL 

CALL 

CALL 

CALL 

IF  S< 

CALL 

RETUR 

CALL 

CALL 

CALL 

CALL 

RETUR 


R  MULTIPLICATION" 
BLEMS  INCLUDE  +  AND 

:  "NUMBERS  IN  THE  FIRST  T 

:"AND  ALPHABETIC  CHARACT 

-."FOR  COEFFICIENTS." 

:  :  "THIS  COMPLETES  THIS  U 

:  "OF  INSTRUCTION.  "  ;  : 


:  :  "PR 
KEY (0, 
>13  TH 
CLEAR 
N 

BOUND ( 
SOUND ( 

N 

SOUND ( 
KEY (0, 
HCHAR ( 
HCHAR ( 
1  THEN 
HCHAR ( 
N 

SOUND ( 
SOUND ( 
SOUND ( 
SOUND  < 
N 


ESS  <ENTER>" 

K  ,  S ) 

EN  1540 


100, 165, 2) 
100!,  131,2) 


150,  1497,  2 
K,  S) 

23, C, 63) 
23, C, 32) 

1630 
23, C,K) 

100, 262, 2) 
100,330,2) 
100, 392, 2) 
200, 523, 2) 


1740 
1750 
1760 
1770 
1780 
1790 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1870 
1900 
1910 
1920 
1930 
1940 
1950 

1960 
1970 
1980 
1990 
2000 
2010 
2020 

2030 
2040 
2050 
2060 
2070 
2080 

2090 

2100 

2110 

2120 
2130 
2140 
2150 
2160 
2170 
2180 
2  190 
2200 

22  10 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 

2300 
2310 
2320 

23  30 
2340 
2350 
2360 
2370 
2380 
2390 


L=LEN ( 
IF  L  =  2 
CC=CC+ 
C*="  '• 
FOR  1  = 
C=CC+I 
GOSUB 
C*  =  C«S< 
NEXT  I 
IF  C4  = 
BOSUB 
CALL  H 
GOTO  1 
RETURN 
SD=  < -1 
SD4="+ 
IF  SD  = 
SD$="- 
5E= (-1 
SE«="+ 
IF  SE  = 
SE*="- 
CALL  C 
A= INT  C 
B=INT ( 
D=1NT  ( 
E=:INT  < 
IF  <  A  = 
IF  ifh* 
70 
F  =  0 

A*=BTR 
B*=9TR 
Xt=CHR 
PRINT 
FRI  NT 
"  :  D 
PRINT 

"  5  E 
PRINT 

PRINT 
20) ; X* 

IF  T=l 

IF  SE  = 

CALL  H 

SS  =  SE 

C=18 

GOSUB 

P*=STR 

CC=  1  9 

GOSUB 

IF  T=l 

SS=SGN 

C  =  24 

GOSUB 

P*=STR 

CC  =  25 

GOSUB 

PRINT 

PRINT 

+  t  3 
P*=STR 
CC=12 
GDSUB 
IF  T=i 
SS  =  SD 
C=18 
GOSUB 
P*  =  STR 
CC=19 
SOSUB 


P*) 

THEN  1770 
1 

1  TO  L 

1620 

CHR* (K) 

P*  THEN  1370 

1580 

CHAR(23,CC+1,32,L) 

7  70 

)  '-  (  INT  {2*RND)  +1  > 
1  THEN  1920 

■  I 

)  ■'•  (  INT  <2*RND)  +1  > 
1  THEN  1960 

■  I 

LEAR 

7tRND) +1 

7*RND) +1 

7*RND) +1 

7«RN'D)  +1 

B)+<D=E)=-2  THEN  1970 

E*SE= (-1 ) *B*D«SD) THEN  19 


*  <  A) 

*  (  B  ) 

*  <8S-t-INT  (3*RND)  > 
"MULTIPLY" 
TAB  (  19)  !  A*;  X$;  ■'  "  ;  SD«  ;  " 


2400  PRINT  TAB(ll) 


: TAB ( 19) : B«; Xt; 


SE*;  " 


TAB  <  1  3)  ;  " " 

:"  "; STR« <E) ; "*TOP" ; TAB ( 

.  ,.  +,. 

THEN  2180 
1  THEN  2150 
CHAR  '.23,  3,  45) 


2700 
« (A*E> 

1740 

THEN  2250 
(SE*SD) 

2700 
t (D*E) 

1740 

TAB  (  14)  ;  "-'"■ 

B*; X*; "*TOP" ; TAB ( 13) ; X*; 

SPACESJ " ; X* 
*<AtB) 

1740 
THEN  2370 


2410 

PRINT  TAB  <  14)  ;  "-'-" 

2420 

PRINT  "ADD" J  TAB < 13)  ; X*;  "   + 

<:3  SPACES>  "  ;  X«;  "  +" 

2430 

P*=STR* (A*B) 

2440 

CC=12 

2450 

GDSUB  1740 

2460 

IF  T=l  THEN  2500 

2470 

SS=S6N£A*E*SE+B«D«SD) 

2480 

C=18 

2490 

GDSUB  2700 

2500 

P*=STR* (ABS <A«E«SE+B»D*SD) ) 

2510 

CC=19 

2520 

GOSUB  1740 

2530 

IF  T=l  THEN  2570 

2540 

SS=SGN<SD*SE) 

2550 

C  =  24 

2560 

GOSUB  2700 

2570 

P*=STR* (D«E) 

2580 

CC  =  25 

2590 

GOSUB  1740 

2600 

GOSUB  1690 

2610 

IF  F=0  THEN  2640 

2620 

GOSUB  1530 

2630 

IF  T=l  THEN  1960  ELSE  1880 

2640 

PRINT  :: "CHOOSE:    1  ANOTHER  PR 

OBLEM" 

2650 

PRINT  TAB(10);"2  CONTINUE  PROG 

RAM" 

2660 

CALL  KEY(0,K,S) 

2670 

IF  K=49  THEN  2630 

2680 

IF  KO50  THEN  2660 

2690 

RETURN 

2700 

CALL  SOUNDC 150, 1497,2) 

2710 

CALL  KEY(0,K,S) 

2720 

CALL  HCHAR (23, C, 63) 

2730 

CALL  HCHAR (23, C, 43) 

2740 

CALL  HCHAR (23, C, 63) 

2750 

CALL  HCHAR(23, C, 45) 

2760 

IF  S< 1  THEN  2710 

2770 

IF  (K=43) + (K=45) THEN  2780  ELSE 

2710 

2780 

S*="+" 

2790 

IF  SS=1  THEN  2810 

2800 

S*="-" 

2810 

IF  K=ASC(S*)THEN  2830 

2820 

GOSUB  1580 

2830 

CALL  HCHAR (23, C, ASC CS*) ) 

2840 

RETURN                              -. 
END                                C 

2850 

2700 
« (B*D> 

1740 


Maxell  Floppy  Disks 

The  Mini-Disks 
with  maximum 
quality 

Dealer  inquiries  invited.  CO.D's  accepted. 
Call  FREE  (800)  235-4137. 


PACinC  EXCHANGES 

KH)  Fooihfil  Bivd 
:<ui  Luii  Oiiipo  CAVWiil 
p.  Cal  call  (rtflOl  592-5'Jl-i  m 
S0Si543-in37 
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IBM  Personal  Computing 


Donald  B.  Trivette 


Editor's  Note:  We're  pleased  to  welcome  a  new  col- 
umn to  COMPUTE!  this  month — Donald  B.  Trivette's 
"IBM  Personal  Computing."  Trivette  will  be  cover- 
ing topics  of  interest  to  users  of  all  IBM  micro- 
computers, including  the  IBM  PC,  PCjr,  PC-XT,  and 
Portable  PC.  (Much  of  the  inforrnation  will  be  useful 
to  owners  of  compatibles,  too.)  Based  in  North  Caro- 
lina, Trivette  is  a  freelance  writer,  author,  and 
consultant  whose  work  has  appeared  in  such  maga- 
zines as  INC,  Business  Computer  Systems,  PC 
World,  and  Softalk.  He  also  wrote  the  "Getting 
Down  To  Business"  column  in  computei's  PC  &  PCjr 
magazine.  From  1969  to  1981  he  taught  computer 
science  courses  and  was  the  director  of  computing 
services  for  the  University  of  North  Carolina  at 
Wilmington,  and  founded  its  Computing  Center.  His 
most  recent  book  A  BASIC  Primer  for  the  IBM  PC 
(Scott,  Foresman  &  Co.). 


Hard  Copy  Color  Graphics 

There  are  two  basic  ways  to  generate  a  hard  copy 
of  the  color  graphics  on  your  display  screen: 
photographic  techniques  and  color  printers. 
Photography  is  ideal  if  you  need  a  slide  to 
project  at  a  business  meeting  or  presentation,  but 
it  requires  special  equipment  and  at  least  some 
photographic  skill.  That's  why  many  people  opt 
for  the  more  direct  method,  color  printers. 

One  of  two  technologies  is  used  to  print  a 
color  image.  The  printer  either  sprays  colored  ink 
through  a  tiny  jet  onto  the  paper  (ink-jet  technol- 
ogy), or  it  hammers  the  image  onto  the  paper 
with  a  multicolored  ribbon  (impact  technology). 
Although  there  are  several  IBM-compatible  color 
printers  made  by  independent  companies — 
including  Quadram's  Quadjet  (ink-jet)  and 
Centronics  Data  Computer's  Model  358  (im- 
pact)— this  month  we'll  discuss  the  IBM  Personal 
Computer  Color  Printer,  Model  5182.  It's  a  dot- 
matrix  impact  printer  that  plugs  into  the  parallel 
interface  of  a  PC  or  PC-XT.  (It  also  works  with  a 
PCjr  equipped  with  a  parallel  interface,  but  not 
all  software  supports  the  Color  Printer  when  at- 
tached to  a  Junior.) 

The  IBM  Color  Printer  produces  color  print- 
outs with  a  cartridge  ribbon  that  has  four  bands. 
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If  you  need  a  hard  copy  of  your  color  graphics,  the  IBM 
Color  Printer  can  print  at  speeds  up  to  200  characters 
per  second  in  eight  colors. 


It  works  like  the  old  two-band  black  and  red 
typewriter  ribbons,  except  the  printer  automati- 
cally switches  from  one  color  to  another  and,  of 
course,  there  are  more  colors.  The  Process  Rib- 
bon cartridge  ($19.95)  has  yellow,  magenta  (red), 
cyan  (blue),  and  black  bands.  By  printing  one 
color  on  top  of  another,  it  can  produce  four  addi- 
tional hues — orange,  green,  violet,  and  brown. 
For  example,  when  yellow  is  printed  over  ma- 
genta, the  result  is  orange. 

The  Primary  Ribbon  cartridge  (also  $19.95) 
is  suitable  for  less  colorful  printouts.  Its  four 
bands  are  also  red,  blue,  green,  and  black,  but  no 
overprinting  is  allowed. 

Finally,  for  everyday  correspondence,  you 
can  buy  an  all-black  cartridge  ribbon  ($12.95).  It 
has  automatic  band  shifting  to  extend  the  rib- 
bon's Hfe  and  snaps  into  place  just  like  the  other 
cartridges. 

The  IBM  Color  Printer  is  more  than  just  a 
dot-matrix  printer  with  a  color  ribbon.  It  has 
three  speeds  for  printing  text  in  various  qualities. 
At  200  characters  per  second  (cps)  the  print  qual- 
ity is  good  enough  for  preliminary  drafts,  infor- 
mal notes,  and  program  listings.  At  110-150  cps 
the  dot  matrix  is  printed  more  densely  to  im- 
prove the  character  images,  resulting  in  what  is 
sometimes  called  correspondence  quality.  At 
30-40  cps  the  printing  approaches  letter  quality. 
In  fact,  the  dot  matrix  pattern  is  hardly  visible 
unless  you  examine  the  characters  very  closely. 


Figure  1 :  Text  samples  Generated  On  The  IBM  Color  Printer 


DATA -PROCESS  ITNG    QUALITY 

Pr':i.  n  t  :i.  ng     Speed  : 
P I" i  II  t    l-l e a cl    T r a v ra  1 


I"'' I' i  n t  J.  n g    S ;i.  z e !ii 


TEXT   QUALITY: 

Printing     Speed: 
Print     Head     Travel 
Printing     Sizes: 


NEAR-LETTER  QUALITY: 
Printing    Speed: 
Print    Head    Travel 
Printing    Sizes: 


J;? 00    c|-iiii.i-iii.ctei's    pti)r' 
B :L  •■•■  c!  :i.  I" e c T,  inn iii  1  ,     o it e 
1 0    c  ti  a  I'  cii.f.:  t  isr  b    p  e  r    :i. 
12    cliaracters    per    inch 


se'.:^(:)  ncl 
p  <■>.<■;  B 

n cli     (  -f  :L  X e d    e> p ac :i.  n g  ) 
1 f ixed/proporlianal   spacing) 


17.1  characters  per  incli  (fited/propDi'tlDnal  spacing) 

1 1 0   to    150   characters   per   second 
Bi-directional,    one    pass 

10     characters     per      inch     (  f  i  x  e  d  /  proportional    spacing) 
12    characters    per     inch    ( f  i  xed /proportional  spacing) 
17.1   ehirtcters  per   inch  ( filed /prsportioiBl  ^weiog) 

30   to   40   characters   per  second 
Uni -directional,   two   passes 

10    characters    per     inch     C  f  i  xed /proportional   spacing? 
12    characters    per    inch    Cf  i  xed/proportional  spacing) 
17.)  chiricteri  fer  iitl  (f  iicd/proportioMi  ifKinj) 


The  IBM  Color  Printer  can  also  print  in 
boldface  type,  automatically  justify  text,  under- 
line, print  subscripts  and  superscripts,  and  space 
proportionally.  Three  pitches  are  selectable  to 
print  10,  12,  or  17.1  characters  per  inch.  In 
graphics  mode  the  printer  has  a  resolution  of  168 
dots  per  horizontal  inch  and  84  dots  per  vertical 
inch — more  than  enough  to  represent  the  circle 
of  a  pie  chart  or  the  bud  of  a  rose. 

Color  Limitations 

Since  the  PC  can  generate  16  colors  and  the 
Color  Printer  can  reproduce  only  eight,  there  is  a 
slight  incompatibility.  We  say  "slight"  because 
actually  the  PC  generates  only  eight  basic  colors; 
colors  8-15  are  simply  brighter  luminances  of 
colors  0-7.  Therefore,  the  Color  Printer  re- 
produces the  high-intensity  colors  as  their  low- 
intensity  equivalents.  Unfortunately,  background 
colors  are  not  reproduced.  The  colorful  bar  graph 
you've  created  with  a  blue  background  will  have 


a  white  background  unless  you  can  find  blue 
computer  paper. 

Enough  about  the  technology  of  color  print- 
ing— the  real  question  is  how  easy  is  it  to  get  an 
image  from  screen  to  paper?  By  using  a  little- 
known  IBM  utility  program,  it's  as  easy  as  press- 
ing two  keys.  The  IBM  Personal  Computer  Print 
Screen  Utility  Program  (product  #6024186,  $35) 
sends  a  screen  of  text  or  graphics,  color  or  mono- 
chrome, from  the  display  buffer  to  the  Color 
Printer  when  you  press  the  Shift-PrtSc  keys.  You 
run  the  utility  program  once  when  starting  up 
DOS,  and  then  it  remains  quietly  in  memory  un- 
til it's  called  forth  to  print  a  screen.  It  must  be 
reloaded  each  time  DOS  is  rebooted.  Unfortu- 
nately, it  works  only  with  the  eight-color  Process 
Ribbon. 

Some  software,  particularly  graphics  soft- 
ware, has  color  printer  options  built-in.  IBM 
Graphing  Assistant  is  one  of  these — it  directly 
supports  the  IBM  Color  Printer.  Simply  issuing 


Figure  2:  Graphics  Dumps  Made  With  The  IBM  Color  Printer 
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the  print  command  reproduces  the  graph  on  the 
screen  in  color.  Two  excellent  graphics  programs 
from  Digital  Research,  DR  Draw  and  DR  Graph, 
also  support  color  printers,  but  not  the  IBM  Color 
Printer,  At  least,  not  yet.  A  spokesperson  for 
Digital  Research  says  the  company  plans  to  add 
an  IBM  Color  Printer  option  for  both  of  these 
popular  programs, 

Color  printers  vary  in  price  from  $900  to 
$9000;  the  IBM  Color  Printer  retails  for  $1995. 
The  quality,  as  the  accompanying  printout 
shows,  is  quite  good.  (In  fact,  this  is  the  printer 
that  COMPUTE!  recently  started  using  to  make 
program  listings  for  IBM,  Atari,  Apple,  Texas  In- 
struments, and  the  TRS-80  Color  Computer,)  If 
you  frequently  need  color  graphics  hardcopy,  the 
output  from  a  color  printer  may  be  better  than  a 
screen  photograph. 

Tougher  Rules  For  Computer 
Deductions 

Congress  needs  (wants)  more  money,  so  they  re- 
cently changed  the  rules  for  deducting  the  pur- 
chase of  personal  computer  equipment  as  a 
business  expense.  It  used  to  be  fairly  easy  to 
qualify  for  this  deduction.  But  the  1984  Tax  Bill 
limits  the  tax  write-off  for  an  employee  who 
buys  a  computer  to  do  company  work  at  home. 
Under  the  old  rule,  you  could  deduct  the  full 


cost  of  the  computer  if  it  were  used  exclusively 
for  business,  and  a  proportional  amount  if  it 
were  used  for  both  business  and  pleasure.  For- 
merly 1  advised  people  that  keeping  a  log  of  use 
would  help  document  their  claims  should  the  In- 
ternal Revenue  Service  (IRS)  come  calling. 

It's  no  longer  that  simple.  According  to  a 
story  in  The  Wall  Street  Journal:  "For  purchases 
made  after  June  18,  employees  won't  be  able  to 
claim  any  business  deduction  unless  the  com- 
puter is  'required  for  the  convenience  of  the  em- 
ployer and  as  a  condition  of  employment.'  "  The 
story  goes  on  to  say  that  a  letter  from  your  em- 
ployer stating  that  you  are  required  to  have  a 
computer  at  home  will  not  be  sufficient  to  sup- 
port a  tax  deduction. 

It  seems  Congress  anticipated  that  your  em- 
ployer might  be  too  willing  to  provide  such  a  let- 
ter. So  even  with  a  letter,  you'll  have  to  prove  to 
the  IRS  that  you  really  need  a  computer  at  home, 
A  log  of  personal  and  business  use  is  now 
required. 

Two  questions  an  IRS  auditor  would  likely 
raise:  "Why  didn't  you  stay  late  at  the  office  and 
use  the  equipment  there?"  and  "If  this  is  really  a 
condition  of  employment,  why  didn't  the  em- 
ployer purchase  the  computer  for  you?"  Have 
your  answers  ready — April  15,  1985  isn't  that  far 
away,  Q 


"      »!!a 
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computer. 


Now  use  )'our  own  jiersonal  computer  to 
place  st(xk  md  option  oitiers  24  houns  a  ciay.seven 
days  a  week.  Get  quotes,  review  your  portfolios  itnd 
more.  Aiid  sa\'e  up  to  75%  on  bix)kerage  commis- 
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DOUBLES  DISKETTE  STORAGE  SPACE! 

REDUCES  DISKETTE  COST  50%! 

Now!  The  back  of  5 'A"  Diskettes  can  be  used  for 
data  storage  even  with  single  head  disk  drives. 
r^-5^^B     •  MMfifnV'  Tools  make  it  easy. 

•  Adds  the  Precise  notcfi  where  it's  needed. 

•  Doubles  Diskette  Space  or  Money  Back! 


mmvB  mrrcH  i 

Cuts  Square  Nolch  lor 

Apple,  11.11  +  .  lie,  lie.  III. 

Franklin  &  Commodofe. 

only  $14.95*  each 


XIBOLE  mrcK  H 

Cuts  Square  Not*  and  V<  incti  round 
"mde*  hote-'  For  use  with  computers  other 
than  those  shown  forHHf  fVmi 


only  $21 .90'' 


DISK  OPTIMIZER  SYSTEM 

Software  for  Apple,  II,  II  - ,  lie,  III  and  Franklin 


I  /        •  Certifies  your  "new"  Disk  100%  Error  Free 

'  /  •  469%  FASTER  THAN  SIMILAR  PROGRAMS! 

/  •  Removes  Bati  Sectors    •  Adds  361h  Track 

•  Performs  Disk  Drive  Speed  Check 

•  Adds  DOS  and  More     ^^^^  $24.95* 

SPECIAL  PACKAGE  PRICE 

xmtLE  X»TCH  I  and  DISK  OPTIMIZER 

only  $29.95  for  BOTH  * 

*0n  il  orders  add  S2,00  lor  eacti  fern  Postage  i  Handling  ($5.00  eacfi  foreign  P&H) 

•Florida  Residents  Add  5%  Sales  Tax 

SATISFACTION  GUARANTEED  OH  YOUR  MONEY  BACK! 


Toll  Free  1-800-642-2536 
Florida  305-493-8355 

or  send  Check  or  Money  Order  to: 


XmitLE  XOTCH^  CffMMITEK  PKOIHICTS 

4211  NW  75th  TERRACE  •  DEPT.  66  •  LAUDERHILL,  FL  33319 


Enhanced 
Commodore  64  DOS  Support 


Stephen  S^  Melsheimer 


The  wedge  program  that  comes  with  every  Com- 
modore disk  drive  makes  input/output  much 
simpler.  "Enhanced  Commodore  DOS  Support" 
takes  the  wedge  a  few  steps  further  by  adding 
APPEND  and  VERIFY  commands,  allowing  the  use 
of  wedge  commands  within  a  BASIC  program,  and 
several  other  features.  There  are  also  instructions  on 
how  you  can  further  customize  your  loedge. 


The  Commodore  1541  disk  drive  used  with  the 
Commodore  64  and  VIC-20  is  intelligent — the 
disk  unit  contains  a  6502  microprocessor,  16K  of 
ROM  holding  the  disk  operating  system  (DOS), 
and  2K  of  RAM  that  serves  as  a  buffer  for  infor- 
mation going  to  or  from  the  disk.  Thus,  the  com- 
puter is  freed  from  the  chore  of  managing  the 
disk  operations,  and  no  computer  memory  is 
appropriated  for  a  disk  operating  system  when  a 
disk  drive  is  added. 

Unfortunately,  there  are  no  simple  com- 
mands in  the  computer's  operating  system  to  pro- 
vide simple  communication  with  the  disk  and  its 
DOS.  For  example,  there  is  no  SCRATCH  com- 
mand to  delete  a  file  from  the  disk.  Instead,  you 
must  use  a  cumbersome  statement  like: 

OPEN  l,8,15,"S0:£r7ename":CLOSE  1 

To  make  up  for  this.  Commodore  provides  a 
DOS  support  program  named  "DOS  5.1"  (and  a 
simpler  "VIC-20  Wedge"  for  use  with  the  VIC) 
to  facilitate  use  of  the  disk.  These  programs  ap- 
pear on  the  TEST/DEMO  disk  which  comes  with 
the  drive.  This  DOS  wedge  program  is  not 
needed  to  operate  the  disk,  and  adds  no  extra 
capabilities  beyond  those  already  present  in  the 
disk  drive  DOS  ROM.  What  it  provides  is  a  set  of 
shorthand  commands  that  make  things  easier  for 
the  user.  These  commands  do  provide  features 
that  are  vast  improvements  over  what  is  possible 
directly  from  BASIC.  In  particular,  the  ability  to 
display  the  disk  directory  without  disturbing  the 
program  currently  in  memory  is  a  great 
convenience. 


The  Theory  Of  Wedging 

Programs  like  "DOS  5.1"  are  called  wedge  pro- 
grams because  they  are  wedged  into  the  stream 
of  BASIC  interpreter  processing.  Central  to  the 
operation  of  BASIC  is  a  subroutine  called 
CHRGET  (located  at  addresses  $73-$8A  in  the 
64  and  VIC),  This  subroutine  gets  characters 
from  a  BASIC  statement  and  delivers  them  to  the 
interpreter.  A  wedge  program  intercepts  each 
character  and  inspects  it  to  see  if  it  is  a  symbol 
recognized  by  the  wedge.  If  not,  control  immedi- 
ately returns  to  BASIC. 

The  "DOS  5.1"  wedge  also  looks  in  the 
microprocessor  stack  and  checks  the  return  ad- 
dress of  the  BASIC  routine  which  called 
CHRGET.  If  it  is  not  an  address  which  indicates 
the  start  of  a  new  statement,  control  returns  to 
BASIC.  This  allows  the  symbol  characters  to 
have  their  normal  meaning  in  the  middle  of  a 
statement.  Finally,  "DOS  5.1"  checks  whether 
BASIC  is  in  direct  or  program  mode,  and  exits  to 
BASIC  if  in  program  mode.  Obviously,  all  of  this 
takes  time — a  couple  of  simple  benchmark  pro- 
grams took  about  15  percent  longer  to  run  when 
the  wedge  was  active,  even  though  it  has  no  use- 
ful effect  in  program  mode.  Thus,  the  wedge 
should  be  deactivated  before  running  any  pro- 
gram where  execution  speed  is  important.  For 
those  who  are  curious  about  the  details  of  "DOS 
5.1,"  Table  1  gives  an  abbreviated  memory  map 
to  facilitate  exploring  it  with  a  machine  language 
monitor. 

Extending  "DOS  5.1" 

"DOS  5.1"  provides  a  table  of  symbols,  and  a  list 
of  associated  vectors  that  point  to  the  routines  for 
the  various  functions.  Functions  can  thus  be 
added  by  altering  a  vector  to  point  to  the  new 
function,  and  changing  the  corresponding  symbol 
to  the  desired  character.  Since  "DOS  5.1"  has 
seven  distinct  functions,  but  provides  eleven 
symbols  (several  are  redundant),  it  is  not  nec- 
essary to  delete  any  existing  functions  to  add 
new  ones.  While  "DOS  5.1"  is  very  handy,  I 
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found  that  I  wanted  a  few  features  that  were  not 
provided.  The  resulting  "Enhanced  DOS  Sup- 
port" program  includes  APPEND  and  VERIFY 
commands,  provides  a  safety  feature  requiring 
user  confirmation  before  erasing  information  on  a 
disk,  permits  use  of  DOS  commands  within 
BASIC  programs,  and  adds  several  other  fea- 
tures. Still  more  commands  could  be  added,  and 
procedures  for  doing  this  are  described  below. 

APPEND  And  VERIFY  Commands 

This  revision  of  "DOS  5.1"  originated  because  I 
wanted  a  simple  procedure  to  append  a  BASIC 
program  on  disk  to  a  BASIC  program  resident  in 
memory.  This  would  allow  linking  library  sub- 
routines or  utility  programs  to  other  BASIC  pro- 
grams. Mark  Niggemann  presented  an  appending 
technique  for  the  VIC-20  (COMPUTE!,  March 
1983)  which  is  also  applicable  to  the  64.  AH  that 
is  necessary  to  append  a  new  program  to  an 
existing  program  is  to  determine  the  end  address 
of  the  program  in  memory,  and  alter  the  starting 
address  of  the  relocating  loader  accordingly.  A 
LOAD  command  then  executes  as  an  APPEND. 
While  this  method  is  simple,  it  uses  several 
direct-mode  commands. 

To  automate  the  process,  I  made  a  patch  in 
the  LOAD  section  of  the  DOS  support  program 
at  $CE26  (see  the  memory  map.  Table  1).  The 
patch  causes  the  jump  to  a  new  routine  at 
$CF5F-$CF7E  which  alters  the  starting  address 
in  a  manner  similar  to  that  presented  by 
Niggemann.  &  was  selected  as  the  symbol  to  be 
replaced,  so  to  append  a  program  on  disk  with 
the  name  PR0G2  to  a  program  in  memory,  one 
simply  enters 

&PROG2 

It  should  be  noted  that  this  is  not  a  merge:  All 
statement  numbers  in  the  appended  program 
must  be  higher  than  those  in  the  program  al- 
ready in  memory. 

The  ease  with  which  APPEND  was  added 
encouraged  me  to  add  further  enhancements  to 
"DOS  5,1."  Since  the  same  64  ROM  routine 
handles  both  LOAD  and  VERIFY,  it  seemed 
reasonable  to  add  a  VERIFY  command.  The  = 
character  was  assigned  as  the  symbol.  In  order  to 
produce  the  OK  or  VERIFY  ERROR  messages,  a 
routine  ($CE36-$CE6B)  was  written  to  check  the 
error  status  byte  for  LOAD/VERIFY  errors,  and 
issue  the  appropriate  messages.  A  typical  applica- 
tion of  VERIFY  is 

=PROG3 

which  compares  PR0G3  on  disk  with  the  pro- 
gram currently  in  memory. 

The  disk  error  status  read  by  the  @  com- 
mand of  "DOS  5.1"  indicates  errors  detected 


within  the  1541  disk  drive  and  is  completely  in- 
dependent of  the  computer.  Although  it  is  essen- 
tial to  check  the  64's  status  byte  on  VERIFY  (and 
tape  LOAD)  operations,  there  is  no  great  reason 
to  check  the  status  byte  on  disk  LOAD  opera- 
tions, since  most  potential  errors  are  monitored 
by  the  disk  unit.  However,  Enhanced  DOS  Sup- 
port reads  the  Commodore  64  error  status  on  all 
LOAD/VERIFY  operations,  and  does  provide 
some  useful  messages  even  on  disk  LOADs  (for 
example,  BREAK  ERROR). 

Destruction  Wamings 

Certain  disk  commands  may  be  disastrous  if  exe- 
cuted inadvertently — NEW  erases  an  entire 
diskette,  and  SCRATCH  deletes  a  file.  BASIC  4.0 
(used  on  larger  Commodore  PET/CBM  computers) 
issues  a  warning  on  such  commands,  and  re- 
quires user  confirmation  before  executing  them. 
Since  "DOS  5.1"  makes  issuing  commands  to  the 
disk  very  easy  (and  thus  increases  the  prospect  of 
careless  errors),  Enhanced  DOS  Support  provides 
this  safety  feature  for  destructive  commands  is- 
sued via  the  DOS  support  program. 

The  portion  of  "DOS  5.1"  ($CD48-$CD6E) 
that  sends  such  commands  to  the  disk  was 
rewritten,  and  a  new  section  was  added  at 
$CFBD-$CFEF  that  prints  an  ARE  YOU  SURE 
(Y/N)?  message  to  the  screen,  and  waits  for  a 
keyboard  response.  If  N,  the  command  is 
aborted.  This  revision  also  changed  the  scheme 
for  decoding  the  commands  for  deactivating  the 
wedge  and  for  setting  the  device  number.  The  ef- 
fect was  to  free  two  vectors  previously  used, 
compensating  for  the  two  used  for  VERIFY  and 
APPEND.  In  addition,  the  command  for  chang- 
ing device  numbers  was  simplified  to  @n  rather 
than  @#n. 

Since  SAVE&REPLACE  also  deletes  a  file, 
provision  was  made  to  issue  the  warning  when 
the  replace  option  is  specified  with  SAVE  opera- 
tions. The  revised  SAVE  routine  is  located  at 
$CFFO-$CFFF. 

Enabling  Program  Mode 

While  Enhanced  DOS  Support  is  mainly  in- 
tended for  direct-mode  use,  a  few  of  the  com- 
mands can  be  quite  valuable  in  program  mode. 
Thus,  the  portion  of  "DOS  5.1"  ($CED1-$CED6) 
that  prevented  use  of  wedge  commands  within  a 
program  was  deleted.  Several  other  small 
changes  were  also  needed  to  enable  the  com- 
mands to  be  used  in  program  mode,  and  the 
LOAD /VERIFY  routine  ($CE36-$CE6B)  was  re- 
vised to  facilitate  program  mode  use  of  the  % 
and  &  commands.  With  these  changes  some  of 
the  Enhanced  DOS  Support  commands  may  be 
used  within  a  program.  The  symbols  =,  T,  and  / 
are  not  allowed  as  DOS  commands.  In  addition. 
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the  *  and  ?  symbols  cannot  be  used  as  wild  cards 
in  filenames  while  Enhanced  DOS  Support  is  ac- 
tive. In  program  mode  these  symbols  are  all 
tokenized  by  BASIC  with  codes  other  than  the 
ASCII  codes,  and  thus  are  not  recognized  by  En- 
hanced DOS  Support. 

Of  the  commands  that  are  operable  in  pro- 
gram mode,  %  is  especially  useful  for  loading 
machine  language  routines  or  screen  images 
since  it  does  not  cause  BASIC  to  restart  as  a 
LOAD  command  does.  Thus,  constructions  like 
line  100  of  Program  1  or  line  10  of  Program  2, 
which  prevents  repeated  LOADing,  are  not 
needed.  The  &  command  was  also  designed  to 
permit  a  program  to  automatically  append  BASIC 
subroutines,  though  using  it  is  a  little  tricky.  A 
procedure  like 

10    IF  C  PEEK  (  2  )  )  <>■  1THENP0KE2  , 1 :  ScSUBPROG 
20    POKE2,0 

must  be  used  since  &  restarts  BASIC  after  it  is 
executed,  and  also  CLRs  all  BASIC  variables.  Ob- 
viously, this  should  normally  be  done  at  the  very 
beginning  of  the  program.  Memory  location  2  is 
convenient  to  use  as  a  flag  since  it  is  not  used  by 
the  computer  and  has  a  value  of  zero  on  power- 
up.  By  using  each  bit  of  location  2  as  a  separate 
flag,  up  to  eight  subprograms  could  be  appended 
in  this  manner.  Another  command  that  is  valu- 
able in  program  mode  is  @Q  which  deactivates 
the  DOS  wedge,  thus  speeding  up  program 
execution  by  about  15  percent.  SYS52222  can  ac- 
tivate the  wedge  from  within  a  program,  so  it 
can  be  turned  on  only  when  needed. 

Note  that  Enhanced  DOS  Support  com- 
mands can  be  placed  in  multiple-statement  lines, 
as  illustrated  in  line  10  above.  However,  they 
must  appear  last  on  any  line  in  which  they  are 
used,  and  thus  only  one  DOS  command  can  be 
placed  on  a  line.  Further,  the  Enhanced  DOS 
Support  symbol  must  be  the  first  character  of  a 
statement  for  it  to  be  recognized  as  such. 

Other  Changes 

After  SAVE  operations,  "DOS  5.1"  reads  the  disk 
error  status  in  order  to  verify  a  successful  SAVE. 
A  minor  annoyance  was  that  the  disk  status 
message  appeared  after  the  filename  without 
any  spacing  or  punctuation.  Revision  of 
$CD9C-$CDAE  added  a  carriage  return  to  pro- 
vide a  neater  and  cleaner  error  report. 

The  symbol  table  and  list  of  vectors,  located 
from  $CC03  to  $CC26,  were  revised  consid- 
erably. The  number  of  symbols  was  increased 
from  11  to  12,  making  the  start  of  the  symbol 
table  $CC1B  rather  than  $CC19  as  given  in  the 
DOS  5.1  memory  map  of  Table  1.  Including  the 
new  &  and  =  commands,  seven  distinct  symbols 
have  been  used.  For  various  reasons,  >  and  ., 
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both  synonyms  for  @,  were  added,  thus  using 
two  more  symbols.  Since  "Supermon64"  (COM- 
PUTE!, January  1983)  was  used  extensively  in 
developing  Enhanced  DOS  Support,  a  symbol  (!) 
was  added  that  branches  to  Supermon64  (or  to 
any  other  monitor  that  is  entered  via  the  break 
vector).  Of  course,  the  monitor  must  have  pre- 
viously been  loaded.  With  ten  symbols  now  as- 
signed, two  remain  available  for  future  use. 

Command  Summary 

Table  2  lists  the  commands  currently  available  in 
Enhanced  DOS  Support.  Note  that  the  .  symbol 
is  indicated  for  most  disk  command  functions, 
while  >  is  shown  for  device  code  changes  and  @ 
for  reading  the  disk  error  status.  This  is  strictly  a 
matter  of  taste  since  all  three  (@,  >,  and  .)  are 
synonyms  that  perform  exactly  the  same  func- 
tions. Program  2  is  a  BASIC  boot  program  that 
writes  a  command  summary  to  the  screen  as  well 
as  LOADing  and  activating  Enhanced  DOS  Sup- 
port (assuming  you  saved  it  with  the  program 
name  used  in  line  10).  Use  Program  2  as  you 
used  "C-64  Wedge"  to  activate  the  original 
"DOS  5.1." 

Entering  The  DOS  5. 1  Enhancements 

Program  1  will  make  all  the  necessary  modifica- 
tions to  "DOS  5.1"  to  create  the  Enhanced  DOS 
Support  program.  Before  you  run  Program  1, 
make  sure  you  have  a  disk  containing  the  "DOS 
5.1"  program  in  the  drive;  otherwise,  you  will 
get  the  message  FILE  NOT  FOUND  ERROR  IN 
100.  If  any  errors  are  detected  in  the  DATA 
statements,  the  program  will  stop  and  report 
which  lines  contain  errors.  When  Program  1  has 
finished,  the  cursor  should  be  resting  on  a  line  of 
POKE  statements.  At  this  point  you  should  insert 
the  disk  on  which  you  want  to  store  Enhanced 
DOS  Support.  Press  RETURN,  and  the  cursor 
should  move  to  the  line  with  the  SAVE  state- 
ment. Press  RETURN  again,  and  Enhanced  DOS 
Support  will  be  stored  on  the  disk  with  the 
filename  DOS  5. IE.  At  this  point  you  will  need 
to  turn  the  computer  off  and  back  on  (or  reset 
with  SYS  64738)  to  return  the  system  to  its  nor- 
mal configuration. 

If  you  want  to  take  the  easy  way  out,  send  a 
diskette  containing  "DOS  5.1"  with  $3  and  a 
stamped,  self-addressed  mailer,  and  I  will  add 
the  revisions  for  you. 

Stephen  S.  Melsheimer 

Cieinson  Utiiversity 

Department  of  Chemical  Engiiieering 

Cletnson,  SC  29631 

To  use  Enhanced  DOS  Support,  load  it  from 
disk  by  running  Program  2.  The  original  "C-64 
Wedge"  supplied  with  "DOS  5.1"  can  also  be 


•  r 


COMM 


f    it: 


RE-64 


HACKERS  ONLY! 


The  ultimate  source 
for  Commo(lore-64 
Compyter  information 


OTHER  BOOKS  AVAILABLE  SOON 


THE    ANATOMY    OF    THE    C-64 

IS  the  insider's  guide  to  the  lesser  known  features  of 
the  Commodore  64.  Includes  Cliapters  on  graphics, 
sound  synthesis,  inputyoutpul  control,  sample  programs 
using  Ihe  kernal  routines,  more.  For  those  wtio  need  to 
know,  ii  includes  the  complete  disassemCiled  and 
documented  ROf^/l  listings 
ISBN-0-91 6439-00-3  300pp  $19.95 

THE    ANATOMY    OF    THE    1541 
DISK  DRIVE 

unravels  the  mysteries  ol  using  Ihe  misunderstood  disk 
drive  Details  the  use  of  program,  sequential,  relative 
and  direct  access  files  Include  many  sample  programs 
FILE  PROTECT,  DfRECTOFlY.  DISK  MONITOR.  BACKUP 
MERGE,  COPY,  others  Describes  miernals  ol  DOS  with 
completely  disadOembled  and  commenled  listings  of  the 
tS-ll  ROMS 
ISBN-0-916439-01-1  320pp  S19.95 

MACHINE  LANGUAGE  FOR  C-64 

IS  aimed  al  those  who  want  to  progress  beyond  BASIC 
Write  laster,  more  memoiY  efficient  programs  in  machine 
language  Test  is  specifically  geared  to  Commodore  64. 
Learns  all  65t0  instructions  Includes  listings  lor  3  full 
length  programs  ASSEMBLER,  DISASSEI\^BLER  and 
amazing  65t0  SIf/ULATOR  so  you  can  "see"  Itie  opera- 
tion ol  the  '64 
ISBN-0-916439-02-X  200pp  $14,95 

TRICKS  &  TIPS  FOR  THE  C-64 

s  a  collection  of  easy-to-use  programming  techniques  tor 
Ihe  '64  A  perfect  companion  lor  those  who  have  run 
-ip  against  those  hard  lo  solve  programming  problems 
;over3  advanced  graptiics,  easy  data  input,  BASIC 
enhancements,  CP/M  cartridge  on  the  64.  POKEs.  user 
Jefined  character  sets,  loystick/mouse  simulation,  trans- 
ernng  data  between  comuters.  more.  A  treasure  chest 
SBN-0-916439-03-e  250pp  $19.95 


GRAPHICS  BOOK  FOR 
THE  C-64 

takes  you  from  the  fundamentals  of  grapttic  to 
advanced  topics  such  as  computer  aided  design.  Shows 
you  how  to  program  new  character  sets,  move  sprites, 
draw  in  HIRES  and  MULTICOLOR,  use  a  lighlpen. 
handle  IRQs  Oo  3D  graphics,  protections,  curves  and 
animation   Includes  dozens  of  samples 

ISBN-0-916439-05-4  280pp  $19,95 

ADVANCED  MACHINE 
LANGUAGE  FOR  THE  C-64 

gives  you  an  intensive  treatment  of  the  powerful  '64 
features  Author  Lolhar  Englisch  delves  into  areas  such 
as  interrupts,  the  video  controller,  the  timer,  tfie  real 
time  clock,  parallel  and  serial  I/O.  extending  BASIC  and 
tips  and  tricks  from  machine  language,  more 
ISBN-0-91 6439-06-2  200pp  $14.95 

IDEAS  FOR  USE  ON  YOUR  C-64 

IS  for  those  who  wonder  what  you  can  do  with  your  64 
It  IS  written  for  the  novice  and  presents  dozens  o( 
program  listing  the  many,  many  uses  lor  your 
computer  Themes  include  auto  expenses,  electronic 
calculator,  recipe  file,  stock  lists,  construction  cost 
estimator,  personal  health  record  diet  planner,  store 
window  advertising,  computer  poetry,  party  invitations 
and  more 
ISBN-0-916439-07-0  200pp  $12.95 

PRINTER  BOOK  FOR  THE  C-64 

finally  simplifies  your  understanding  of  the  1525 
IVIPS/80t,  1520.  1526  and  Epson  compatible  printers 
Packed  with  examples  and  utility  programs,  you'll  learn 
how  to  make  hardcopy  ol  text  and  graphics,  use  secon- 
dary addresses,  plot  in  3-D.  and  much  more.  Includes 
commented  lislirig  of  MPS  801  ROMs 
ISBN-0-916439-08-9  350pp.  $19.95 


SCIENCE/ENGINEERING 
ON  THE  C-64 

is  an  introduction  to  the  world  of  computers  in  science. 
Oescnbes  variable  types,  computational  accuracy, 
various  sort  alogrithms.  Topics  include  linear  and 
nonlinear  regression.  CHI-square  distribution,  Fourier 
analysis,  matrix  calculations  more  Programs  from 
chemistry,  physics,  biology,  astronomy  and  electronics. 
Includes  many  program  listings 
ISBN-0-916439-09-7  250pp  $19.95 

CASSETTE  BOOK  FOR  THE  C-64 

(or  Vic  20)  contains  all  the  information  you  need  to 
know  about  using  and  programming  ttie  Commodore 
Dalasette  Includes  many  example  programs  Also  con- 
tains a  new  operating  system  lor  fast  loading,  saving 
and  finding  of  files 

ISBN-0-91 6439-04-6  180pp.  $12.95 

DEALER  INQUIRIES  ARE  INVITED 

IN  CANADA  CONTACT: 

The  Book    Centre,  1140  Beaulac  Street 
Montreal,  Quebec  H4niR8  Phone:  (514)  322-4154 

AVAILABLE  AT  COMPUTER  STORES,  OH  WRITE: 

/tous  lis  Softvvare 

P.O.  BOX  721 1  GRAND  RAPIDS,  Ml  49510 

Exclutlv*  U.S.  DATA  BECKER  Publl*h«n 

For  postage  &  handling,  add  $4.00  (U.S.  and  ^^BM 
Canada),  add$6.O0  (or  (oreign.  Make  payment       ""^^ 
in  U.S.  dollars  by  check,  rroney  order  ot 
charge  card.  (Michigan  Residents  add  4<Hi 
sales  tax.) 


FOR  QUICK  SERVICE  PHONE  (616)  241-5510 

Commodore  S4  ii  g  reg,  T.M.  ol  Commodore  Businetg  Machines 


Table  1:  "DOS  5.1"  Memory  Map 

$ccoo 

Wedge  activation  entry  (52224) 

CC03 

Symbol  vectors 

CC19 

Symbol  table 

CC27 

Text  buffer 

CC77 

Device  number 

CC78 

Filename  suffix 

CC7A 

Current  symbol 

CC7B 

"DOS  MANAGER  5.1  ..."  text 

CCEl 

Wedge  activation  routine 

CCF3 

Normal  entry  point 

CCF8 

CHRGET  call  address  validation  ($A7E6  and 

$A48C  are  allowed) 

CDOE 

Check  character  against  symbol  table 

CD30 

Branch  to  execute  routine  if  symbol  matched 

CD48 

Execute  @  commands 

CD71 

Send  command  string  to  disk  (for  example. 

@SO;filename) 

CD90 

Read  disk  error  status  (@) 

CDB2 

List  directory  (@S) 

CE22 

Execute  LOAD  (including  /,  %,  and  T) 

CE6C 

Disable  wedge  (@Q) 

CE79 

Execute  SAVE  (-) 

CE7E 

Set  device  code  (@#N) 

CEA3 

Process  line  into  text  buffer 

CF4B 

Print  DOS  MANAGER  message 

CFSB 

End  of  "DOS  5.1" 

Table  2:  Enhanced  DOS  Support 

Commands 

.$ 

Directory  Listing 

/  filename 

Load 

T  filename 

Load  and  run 

&  filename 

Append 

-  filename 

Save 

-  @Q:fUename 

Save  and  replace 

=  filename 

Verify 

%  filename 

Absolute  Load 

SO-.filename 

Scratch 

,RO:newnam€=Q:oldname 

Rename 

.CQxnewfile = 0:  old  file 

Copy/Concatenate  up  to 

,old2,...old4 

four  files 

.NO:diakaame,i(i 

Format  disk 

.1 

Initialize  disk 

.V 

Validate  disk 

@ 

Read  disk  error  status 

I 

Break/ Activate  monitor 

>n 

Change  disk  device  number 

to  n 

Q 

Disable  DOS  Support 

SYS  52224 

Reactivate  DOS  Support 

(Note:  .,  >,  and  @  can  be  used  interchangeably  in  any 

command  beginning  with  ( 

3ne  of  these  symbols.) 

used,  if  the  filename  in  line  10  is  changed  from 
DOS  5. IE  to  DOS  5.1. 

One  caution:  Commodore  may  in  the  future 
issue  revisions  of  the  DOS  wedge.  The  enhance- 
ments given  here  may  not  work  with  versions 
different  from  the  one  on  which  it  is  based.  If 
you  get  the  message  DOS  MANAGER 
V5. 1/071 3 82  when  you  activate  the  original 
DOS  5.1,  you  have  the  correct  version.  If 
Program  1  checks  out  okay,  but  your  program 
will  not  work,  that  may  be  the  problem.  The 
"easy  out"  mentioned  above  is  still  available  in 
that  case,  of  course. 

Further  Extensions 

Two  symbols  remain  unassigned  in  Enhanced 
DOS  Support,  and  two  of  the  three  redundant 
command  codes  (@,  >,  and  .)  could  be  re- 
assigned for  other  uses  if  needed.  Thus,  addi- 
tional functions  can  easily  be  added  to  the 
program.  One  possibility  is  a  command  to  link 
other  utility  programs  (for  example,  a  pro- 
grammer's aid  package)  in  a  manner  similar  to 
the  !  monitor  link.  Another  handy  addition  might 
be  a  help  routine  that  could  display  a  summary 
of  the  Enhanced  DOS  Support  commands  on  the 
screen  without  disrupting  the  program  in  mem- 
ory. This  could  also  include  monitor  or  even 
BASIC  commands  as  well. 

To  add  a  command,  put  the  ASCII  value  of 
the  desired  symbol  character  in  location  $CC26. 
Then,  put  the  high  byte  of  the  starting  address  of 
the  new  routine  in  $CCOE,  and  put  the  low  byte 


of  the  target  address  less  one  in  $CC1A.  For  a 
second  command,  decrement  each  of  these  ad- 
dresses by  one.  The  only  other  thing  you  must 
do  is  the  hard  part — writing  the  routine  that  will 
accomplish  the  new  function.  Locations  $CF7F- 
$CFB1  are  unused  in  DOS  5. IE,  but  extensive 
routines  would  have  to  be  located  outside  the 
$CCOO-$CFFF  block.  Remember  that  if  a  routine 
is  to  be  used  in  program  mode,  the  symbol  must 
not  be  tokenized  by  BASIC  (for  example,  do  not 
use  *  as  a  symbol). 

Program  1 :  Enhanced  DOS  Support 

Refer  to  "COMPUTE! 's  Guide  For  Typing  In  Programs" 
article  before  typing  this  program  in. 

100  IF  A=0  THEN  A=1:L0AD  "DOS  5.1", 8,1 

trem  133 
110  READ  AD»IF  AD=-2  THEN  180  : rem  229 
120  CK=0!FL-PEEK(64)*256+PEEK(63)  : rem  72 
130  READ  DTjIF  DT=-1  THEN  150  s rem  9 
140  POKEAD,DT!CK=CK+DT!AD=AD+I:GOTO  130 

;rem  71 

150  LL=PEEK(64)»256+PEEK(63)       trem  28 

160  READ  CSjIF  CS<>CK  THEN  PRINT "ERROR  IN 

DATA!  LINES";FL;"-";LL:STOP  i rem  108 

170  GOTO  110  '.rem   99 

180  PRINT  "{CLR} ENHANCEMENTS  ADDED" iPRINT 

" 1 2  DOWN ) P043 , 0 : P044 , 204 : P045 , 0  s  P046 , 

208"  :rem  1 

190  PRINT  "{2  DOWN}SAVE"+CHR${34)+"DOS  5. 

1 E" +CHR5 (34 ) +" , 8 " : PRINT" { HOME } " t END 

irem  180 
200  DATA  52232,207,205,205,205,204 

:rem  122 
210  DATA  205,205,33,33,33,33       :rem  79 
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SERIOUS  64  SORWARE 

INDISPENSIBLE  TOOLS  FOR  YOUR  COMMODORE  64 


PASCAL-64 

This  full  compiler  produces  fast  6502 
machine  code.  Supports  major  data  Types: 
REAL,  INTEGER,  BOOLEAN,  CHAR, 
multiple  dimension  arrays,  RECORD.  FILE, 
SET  and  pointer.  Offers  easy  string  handl- 
ing, procedures  for  sequential  and  relative 
data  management  and  ability  to  write  IN- 
TERRUPT routines  in  Pascal!  Extensions 
included  for  high  resolution  and  sprite 
graphics.  Link  to  ASSEM/MON  machine 
language.  DISK  $39.95 

DATAMAT-64 

This  powerful  data  base  manager  handles 
up  to  2000  records  per  disk.  You  select  the 
screen  format  using  up  to  50  fields  per 
record.  DATAIVIAT  64  can  sort  on  multiple 
fields  in  any  combination.  Complete  report 
writing  capabilities  to  all  COfvlfVlODORE  or 
ASCII  printers.  PIS,^  S39.93 

Available  November 

TEXTOMAT-64 

This  complete  word  processor  displays  80 
columns  using  horizontal  scrolling.  In 
memory  editing  up  to  24,000  characterrs 
plus  chaining  of  longer  documents. 
Complete  text  formatting,  block  operations, 
form  letters,  on-screen  prompting. 

Available  November     DISK  S39.95 


ASSEMBLER  / 
MONITOR-64 

This  complete  language  development 
package  features  a  macro  assembler  and 
extended  monitor,  The  macro  assembler 
offers  freeform  input,  complete  assemblei 
listings  with  symbol  table  (label),  condi - 
tional  assembly. 

The  extended  monitor  has  all  the  standard 
commands  plus  single  step,  quick  trace 
breakpoint,  bank  switching  and  more. 
DISK  S39.95 

BASIC-64 

This  is  a  full  compiler  that  wont  break  your 
budget.  Is  compatible  with  Commodore  64 
BASIC.  Compiles  to  fast  machine  code. 
Protect  your  valuable  source  code  by  com- 
piling with  BASIC  64. 
Available  December 


OTHER  NEW  SOFTWARE  COMING  SOONI 

All  software  products  featured  above 
have  inside  disk  storage  pockets, 
and  heavy  3-ring-binder  for  maxi- 
mum durability  and  easy  reference. 


DEALER   INQUIRIES    INVITED 


ADA  TRAINING  COURSE 

This  package  is  an  introduction  to  ADA,  the 
official  language  ol  tfie  Department  of 
Defense  and  the  programming  language  of 
the  future.  Includes  editor,  syntax 
checker/compiler  and  110  page  step  by 
step  manual  descnbint  the  language. 
Available  November 

DISK  S79.95 


DISK  $39.95       AVAILABLE  AT  COMPUTER  STORES,  OR  WHfTE: 

Abacus  H  Software 

P.O.  BOX  721 1  GRAND  RAPIDS,  Ml  49510 

Eicluthr*  U.S.  DATA  BECKER  Publlthara 

For  postage  &  handling,  add  $4.00  (U.S.  ar>d 
Canada),  addSG.QOlDr  toreign.  Make  payment 
in  U.S.  dollam  by  check,  money  order  ol 
charge  card.  (Michigan  Residents  add  4% 
sales  tax.) 


m 
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220  DATA  33,239,71,71,71,220  : rem  90 

230  DATA  71,71,37,47,38,94  ; rem  8 

240  DATA  61,95,64,46,62,33  : rem  3 

250  DATA  64,64,83,-1,3203  i rem  198 
300  DATA  52334,170,170,170,170,170 

r rem  130 

310  DATA  170,170,170,170,8,56  : rem  141 

320  DATA  52,33,13,32,32,32  : rem  235 

330  DATA  32,32,32,68,79,83  : rem  4 

340  DATA  32,77,65,78,65,71  i rem  13 

350  DATA  69,82,32,53,46,49  : rem  11 

360  DATA  69,47,48,51,49,53  : rem  16 

370  DATA  56,51,13,32,32,70  : rem  246 

380  DATA  82,79,77,32,86,53  :  rem  20 

390  DATA  46,49,32,66,89,32  s rem  16 

400  DATA  66,79,66,32,70,65  : rem  9 

410  DATA  73,82,66,65,73,82  :rem  10 

420  DATA  78,32,40,67,41,32  : rem  251 

430  DATA  67,66,77,13,32,32  i rem  2 

440  DATA  32,32,32,69,88,84  : rem  8 

450  DATA  69,78,68,69,68,32  trem  29 

460  DATA  66,89,32,83,32,-1,6546  : rem  1 

500  DATA  52497,11,221,27,-1,259  : rem  244 

600  DATA  52548,15,-1,15  : rem  102 

700  DATA  52555,173,39,204,201,36  : rem  44 

710  DATA  240,96,201,48,144,9  s rem  100 

720  DATA  201,58,176,5,198,183  : rem  160 

730  DATA  76,127,206,201,81,208  :rem  197 

740  DATA  3,76,108,206,201,78  : rem  100 

750  DATA  240,4,201,83,208,3  :  rem  39 

760  DATA  32,189,207,-1,4950  : rem  55 

800  DATA  52636,169,13,32,22,231  :rem  247 

810  DATA  32,165,255,201,13,208  : rem  189 

820  DATA  246,32,22,231,32,171  irem  137 

830  DATA  255,234,-1,2564  j rem  157 

900  DATA  52774,32,95,207,201,37  trem  1 

910  DATA  208,3,169,1,44,169  trem  54 

920  DATA  0,133,185,165,10,32  trem  88 

930  DATA  213,255,144,3,76,249  trem  156 

940  DATA  224,165,10,240,3,76  trem  94 

950  DATA  126,225,32,183,255,41  trem  200 

960  DATA  191,240,3,76,156,2.25  trem  155 

970  DATA  173,122,204,201,37,208  trem  243 

980  DATA  1,96,134,45,132,46  trem  56 

990  DATA  32,94,166,173,122,204  trem  205 

1000  DATA  201,94,208,3,76,178  trem  145 

1010  DATA  207,76,161,225,234,162  trem  33 

1020  DATA  2,189,171,227,149,124  trem  246 

1030  DATA  202,16,248,76,121,0  trem  132 

1040  DATA  32,89,225,76,144,164  trem  203 

1050  DATA  -1,11372  trem  104 

1100  DATA  52874,48,-1,48  trem  160 

1200  DATA  52882,48,-1,48  trem  160 


MEMOREX 

FLEXIBLE  DISCS 

WE  WILL  NOT  BE  UNDER- 
SOLDfl  Call  Free  (800)235-4137 

for  prices  and  information.  Dealer 
inquiries  invited  and  COD's 
accepted 
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100  Foothill  B!vd 

San  Luis  Obispo.  CA 

93401,  InCal.call 
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(805)  543-1037 


170     COMPUTEI     November  1 984 


1300  DATA  52945,234,234,234,234,234 

trem  192 

1310  DATA  234,-1,1404  trem  247 
1400  DATA  53067,165,123,201,2,208  trem  81 

1410  DATA  13,162,0,189,123,204  trem  183 

1420  DATA  240,6,32,22,231,232  trem  127 

1430  DATA  208,245,96,169,0,133  trem  201 

1440  DATA  10,173,122,204,201,61  trem  224 

1450  DATA  208,4,169,1,133,10  trem  87 

1460  DATA  201,38,240,1,96,56  trem  96 

1470  DATA  165,45,233,2,170,165  trem  197 

1480  DATA  46,233,0,168,96,234  trem  156 

1490  DATA  -1,6489  trem  77 

1500  DATA  53168,234,234,169,0,32  trem  42 

1510  DATA  144,255,32,142,166,76  trem  248 

1520  DATA  174,167,162,0,189,219  : rem  255 

1530  DATA  207,240,6,32,22,231  trem  131 

1540  DATA  232,208,245,32,228,255  trem  41 

1550  DATA  201,78,208,5,104,104  trem  188 

1560  DATA  76,175,205,201,89,208  trem  1 

1570  DATA  240,96,65,82,69,32  trem  113 

1580  DATA  89,79,85,32,83,85  trem  79 

1590  DATA  82,69,32,40,89,47  trem  67 

1600  DATA  78,41,63,13,0,173  trem  41 

1610  DATA  39,204,201,64,208,3  trem  138 

1620  DATA  32,189,207,32,89,225  trem  206 

1630  DATA  76,144,205,-1,9669  trem  109 

1700  DATA  -2  trem  65 

Program  2:  64  Wedge 

Refer  to  "COIV1PUTE!'s  Guide  For  Typing  In  Programs" 
article  before  typing  ttiis  program  in. 

10  IFA=0THENA=ltPRINT"{CLRl"tLOAD"DOS  5.1 

E",8,l  trem  56 

15  POKE53070, a  t SYS52224 1  POKE53070 , 2  t  PRINT 

"{Dovnsr){i0  SPACES  }{rvs)  command  SUMMAR 

Y  "  trem  81 

20  PRINT". $  DIRECT0RY{8  SPACES}(a 

{2  SPACES] ERROR  STATUS         trem  198 
25  PRINT". V  VALIDATE{8  SPACES) >N 

[2    SPACES} DEVICE*  =  N         trem  206 
30  PRINT".!  INITIALIZE {7  SPACES } J 

{2  SPACES }M0NIT0R/BREAK         trem  88 
35  PRINT". Q{ 2  SPACES} DISABLE  DOS  SUPPORT 

trem  173 

40  PRINT"SYS  52224{2  SPACES } REACTIVATE  DO 

S  SUPPORT  trem  28 

45  PRINT'7FILENAME{14  SPACES }LOADt rem  168 

50  PRINT "tFILENAME{ 14  SPACES} LOAD  &  RUN 

trem  238 
55  PRINT  "S<FILENAME{  14  SPACES  }  APPEND 

trem  56 

60  PRINT  ""♦FILENAME{  14  SPACES  }  SAVE  s  rem  228 

65  PRINT"-t@0t FILENAME {11  SPACESlSAVE  5.  RE 

PLACE  trem  181 

70  PRINT "=FILENAME{ 14  SPACES } VERIFY 

: rem  105 
75  PRINT "%FILENAMEC 14  SPACES} LOAD  ABSOLUT 
E  trem  0 

80  PRINT". S0t FILENAME {11  SPACES] SCRATCH 

t  rem  75 
RJ3tNEWNAME=0tOLDNAME{2  SPACES  }R 

trem  112 

C0  t  NEWFILE=0 1 OLDFILE { 2  SPACES ] C 

OPY/MERGE  1-4  trem  15 

PRINT" { 2  SPACES } , 0  tOLD2 , 0  tOLD4 

{6  SPACES) FILES  trem  100 

95  PRINT". N0tDISKNAME,ID{8  SPACES JFORMAT 

{ SPACE ]NEW  disk  trem  230 

100  NEW  trem  123  © 


85  PRINT 

ENAME 

90  PRINT 


92 


Screen 
Formatter 


David  Leithauser 


Here's  a  simple  programming  trick  that  will  help 
you  write  programs  to  be  compatible  with  either  40- 
or  80-column  text  screens.  It  works  with  all  versions 
of  IBM  BASIC 


IBM  Personal  Computers  have  the  option  of  using 
a  40-column  or  80-column  display  in  text  mode. 
This  is  done  primarily  because  you  have  a  choice 
of  various  types  of  monitors  (screens),  ranging 
from  special  RGB  (Red-Green-Blue)  computer 
displays  to  ordinary  TV  sets.  The  40-column  op- 
tion is  necessary  because  on  most  TV  sets  the  let- 
ters of  an  80-column  display  are  too  small  and 
fuzzy  to  be  seen  clearly.  The  resolution  on  TV 
screens  is  not  as  good  as  on  special  video  mon- 
itors. For  people  who  have  invested  in  a  dedi- 
cated computer  monitor,  however,  the  80-column 
display  allows  twice  as  much  information  to  be 
displayed  on  the  screen. 

While  these  options  make  IBM  computers 
more  versatile  for  users,  they  cause  some  prob- 
lems for  programmers.  If  a  program  is  written  in 
the  80-column  mode,  some  of  the  words  that  are 
printed  on  the  screen  may  be  split  when  the  pro- 
gram is  run  in  the  40-column  mode.  For  exam- 
ple, if  your  program  displays  the  message  PRESS 
M  FOR  MENU,  R  TO  REPEAT  COMPUTA- 
TIONS, the  word  COMPUTATIONS  will  be  split 
between  the  O  and  the  N  when  the  program  is 
run  in  the  40-column  mode.  One  way  to  avoid 
this  problem  is  to  insert  enough  spaces  before 
the  word  that  would  be  split  so  it  starts  on  the 
next  line  in  40-column  mode.  Unfortunately,  this 
sometimes  looks  very  strange  in  the  80-column 
mode.  When  printing  PRESS  M  FOR  MENU,  R 
TO  REPEAT  COMPUTATION,  for  example,  you 
would  have  to  insert  ten  spaces  before  the  word 
COMPUTATION,  which  would  look  odd  on  an 
80-column  screen. 


A  Better  Solution 

A  more  effective  way  to  solve  this  problem  is  to 
take  advantage  of  a  feature  built  into  the  PRINT 
statement  in  IBM  BASIC.  When  the  PRINT  state- 
ment is  printing  a  series  of  strings  separated  by 
semicolons,  it  checks  to  see  if  each  string  will  fit 
in  the  space  remaining  in  the  current  screen  line. 
If  it  won't,  the  string  automatically  starts  on  the 
next  line. 

For  example,  if  A$  and  B$  are  both  30 
characters  long,  the  statement; 

PRINT  A$;B$ 

prints  A$  and  B$  on  the  same  line  if  the  screen  is 
in  the  80-column  mode,  but  on  different  lines  on 
a  40-column  screen.  B$  starts  printing  on  the 
next  line  because  it  won't  fit  completely  on  the 
same  line  with  A$. 

Therefore,  by  splitting  the  text  in  your 
PRINT  statement  after  a  space  within  the  first  40 
characters,  you  can  be  sure  the  words  will  not  be 
broken.  Just  count  the  characters  until  you  get  to 
the  fortieth,  then  backtrack  until  you  get  to  a 
space  and  split  the  text  after  the  space  into  two 
sections  separated  by  a  semicolon.  For  example, 
the  statement: 

PRINT  "PRESS  M  FOR  MENU,  R  TO  REPEAT 
COMPUTATION." 

becomes 

PRINT  'TRESS  M  FOR  MENU,  R  TO  REPEAT 
"/'COMPUTATION." 

You  may  need  to  split  the  text  in  the  PRINT 
statement  in  several  places  if  the  second  portion 
of  the  string  is  more  than  40  characters  long, 

In  some  cases,  you  may  be  printing  out  a 
string  variable  (such  as  A$)  rather  than  a  string 
literal  (characters  enclosed  in  quotes).  Sometimes 
you  may  not  even  know  the  length  of  the  string, 
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such  as  when  the  string  was  input  by  the  user.  In 
these  instances,  the  following  subroutine  will 
print  the  contents  of  the  string  variable  (in  this 
case  A$)  without  splitting  any  words — regardless 
of  the  screen  width  or  the  length  of  the  string 
(provided  there's  at  least  one  space  per  40 
characters).  The  line  numbers  in  this  subroutine 
are  arbitrary,  so  use  whatever  line  numbers  you 
like  (omit  lines  10-30  when  using  this  as  a  sub- 
routine). Just  assign  the  text  you  want  printed  to 
A$  and  GOSUB  65000.  (Be  sure  to  put  an  END 
statement  after  your  main  code  so  the  subroutine 
isn't  accidentally  executed  twice,) 


IBM  Screen  Formatter 

Refer  to  "COMPUTE!'s  Guide  To  Typing  In  Programs" 
before  typing  in  this  program. 

HO  10  CLS:AS""THE  IBM  PERSONAL  COMPUTE 
R  HAS  THE  OPTION  OF  USING  A  40-C 
OLUMN  OR  8e-C0LUMN  DISPLAY" 

NB  20  GOSUB  65000 

CF  3B  END 

LI  6  5  a  0 0  WS  =  1 

HJ  65010  WE=-  I  NSTRCWS  ,  A$  .  "  ") 

U  65020  IF  WE>0  THEN  PRINT  MIDJCAS.WS 
,WE-WS+ n ; :WS=WE+ 1 :GOTO  65010 

JC  65030  PRINT  MlDtCAS,WS3 

JK  65040  RETURN  © 


Apple  Disk  Verify 


Han  Reuben 


Here's  a  short  but  useful  verification  utility  for 
checking  BASIC  programs  saved  on  disk.  It  works 
with  all  Apple  U-family  computers. 


The  VERIFY  command  in  Apple  DOS  3.3  in- 
dicates only  whether  a  saved  program  is  legible. 
Sometimes  this  isn't  enough.  If  you  need  to  be 
absolutely  sure  that  the  program  you  just  saved 
is  safely  stored  on  the  disk,  "Verify +  "  is  the 
answer.  It's  a  utility  written  in  machine  language 
which  insures  that  the  BASIC  program  saved  on 
disk  is  exactly  the  same  as  the  program  in  mem- 
ory. Verify+  is  only  about  400  bytes  long  and 
uses  two  256-byte  buffers. 

The  program  following  this  article  is  a 
BASIC  loader  which  creates  Verify  +  by  encod- 
ing the  machine  language  (ML)  in  DATA  state- 
ments. Type  in  the  program  and  run  it.  If  any 
errors  are  detected  in  the  data,  the  program 
stops.  When  you  see  the  message  ML  LOADED, 
save  the  ML  by  typing: 

BSAVE  VERIFY -h,A$8E00,L$175 

Now  that  you  have  saved  the  machine  lan- 
guage for  Verify +  ,  you  can  reload  it  whenever 
it's  needed  by  typing: 
BLOAD  VERIFY -I- 

To  run  it,  you  can  type  this  command: 
CALL  36352 

If  you  plan  to  run  Verify  +  frequently, 
there's  an  even  easier  way.  First,  load  the  utility 
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by  typing  BLOAD  VERIFY  +  as  before.  Then  enter 
these  two  statements: 

POKE  1014,0:POKE  1015,142 

Then  ail  you'll  have  to  type  to  perform  the 
verification  is  the  ampersand  symbol,  &. 

A  Simple  Test 

After  typing  in  Verify  +  and  saving  it  as  de- 
scribed above,  try  this  easy  test.  First,  create  a 
one-line  BASIC  program: 
10  PRINT  "HELLO" 

and  save  it  on  disk  with  the  filename  TRIAL. 
Then,  run  Verify  +  by  typing; 
CALL  36352  "TRIAL" 

(or,  if  you  entered  the  appropriate  POKEs,  run 
Verifyby  typing  &  "TRIAL").  If  the  program 
was  properly  verified,  you'll  see  the  message 
FILE  OK. 

Now,  slightly  modify  the  BASIC  test 
program: 

10  PRINT  '7ELLO" 

and  try  verifying  it  again:  CALL  36352  "TRIAL" 
or  &  "TRIAL".  You  should  get  the  message 
VERIFY  ERROR. 

Unfortunately,  Verify  +  works  only  with 
BASIC  programs.  This  is  because  of  the  different 
ways  that  BASIC,  binary,  and  text  files  are  stored 
on  the  disk.  But  if  Verify+  ever  keeps  you  from 
losing  even  one  important  BASIC  program  be- 
cause of  a  faulty  disk  or  other  problem,  you'll  be 
glad  you  kept  it  handy. 


Apple  Disk  Verify  ,  g  g 

10       FOR    ADRS    =    36352    TO    36724 

20       READ    BYTE:X    =    X    +    BYTE  190 

30       POKE    AORS.BYTE 

AO       NEXT 

50        IF    X    <        >     47562    THEN       PRINT     "ERR  200 

OR     IN    DATA    STATEMENTS":     END 
100       DATA    160,31.169.160,153,43,143, 

136.  16,250,200.32,  177.0,  166,  184  210 

,177,  184,201  .34 
110       DATA    240,12,9.128.153.43.143.20 

0,232. 192, 31, 144, 239, 96, 232, 134  220 

,  184, 169, 140,141 
120       DATA    98,143,169,17,141,93,143,1 

69. 0.141, 94, 143, 32. 79, 143, 173, 1  230 

.  140,  141 .93 
130       DATA    143,173,2,140,141,94.143.1 

3. 93,  143, 208, 3, 76, 210, 142,32,79  240 

,  143,  169,  1  1 
140       DATA    133,6,169,140,133,7.160.32 

.185. 40,  143, 209, 6, 208, 7, 136. 192  250 

,2,208,244 
150       DATA    240,11,165.6,24,105,35,133 

.6, 208. 231. 240, 198, 160.0, 177. 6.  260 

141  .  1 , 140 
160       DATA    200.177.6.141.2,140.200.16 

9, 7.  133, 9, 169, 255. 133, 8. 169, 14  1  270 

,  133,7, 169 
170       DATA    0,133,6,169.140,141,98,143  280 

. 173, 1, 140, 141, 93, 143, 173, 2. 140 


,  141 ,94, 143 

DATA    13.93.143,240.49,32.79,143 

, 169, 141 , 14  1 ,98, 143. 162, 11 .232. 

240.221 . 189.0 

DATA     140.141,93.143.232.189,0,1 

40. 141, 94, 143, 13, 93, 143, 24 0,18, 

32,79, 143,  177 

DATA    6,209,8,208,13,200.208,247 

,240, 221, 169, 0,240, 29, 169, 30, 20 

8,25,24, 152 

DATA    101.8,133,8,144,2,230.9,56 

,229, 175, 20 1,2. 176, 6, 165. 9, 197, 

176.240 

DATA    229,169.16,168.169.141,32, 

240,253, 185,5. 143,200.32.240,25 

3,201  ,141.208.245 

DATA    96.135.198.201,204.197,160 

,206,20  7,2  12, 160, 198,207,213.20 

6.  196, 141 . 135,214,  197 

DATA    210,201,198.217.160,197,21 

0,210, 207. 210, 141,  198, 201, 204, 1 

97,  160,207,203,  141  ,  197 

DATA     160,207,203,141,203,141,20 

0, 160, 160, 160, 160. 160, 160, 160, 1 

60, 160, 160, 160,  160, 160 

DATA    160. 160, 160, 160, 160,160, Ifi 

0. 160, 160, 160, 160, 160, 160, 160, 1 

60, 169. 143, 160,89,32 

DATA    217.3,96,0,0,1,96,1.0,17,1 

5,111 ,143.0. 140.0,0. 1,0,0 

DATA    96, 1 ,0,0,0,0,0,0, 1 ,239,216 

,0,254,255  Q 
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Commodore  Potpourri 

COMPUTEi  Readers 
Compiled  by  Todd  Heimorck,  Assistant  Editor 


Who  hasn't  felt  the  thrill  of  finding  a  new  program- 
ming technique  that's  a  little  faster,  takes  less  mem- 
ory, or  somehow  seems  to  be  a  more  elegant  way  of 
doing  things?  Here  are  a  few  such  techniques 
discovered  by  readers  of  COMPUTE!  and  computei's 
GAZETTE.  For  Commodore  64,  VIC-20,  and  PET. 


Random  Access  DATA  Statements 

Ian  Adam 

DATA  statements  are  a  handy  way  of  feeding 
information  to  a  program.  You  don't  have  to  fool 
around  with  opening,  reading,  and  closing  tape 
or  disk  files.  The  information  you  need  is  right 
there  in  the  program,  waiting  for  a  READ 
statement. 

But  there  are  two  disadvantages  to  using 
DATA.  First  is  that  the  program  reads  each  item 
only  once.  After  you  use  a  piece  of  data,  you 
can't  go  back  and  read  it  a  few  more  times.  Sec- 
ond is  that,  like  tape  files,  DATA  statements  are 
sequential.  You  begin  at  the  beginning  and  end 
at  the  end.  Try  to  go  past  the  last  item  and  you 
get  an  ?OUT  OF  DATA  error. 

Of  course,  there  is  a  way  to  solve  the  first 
problem.  RESTORE  resets  the  data  pointer  to  the 
beginning  of  the  hst.  RESTORE  isn't  too  flexible, 
though.  What  we  really  need  is  a  command  to  go 
back  to  a  specific  line  number,  like  RESTORE  to 
1000.  Some  versions  of  BASIC,  such  as  Atari 
BASIC,  have  this  feature  built-in. 

Here's  a  way  to  do  almost  the  same  thing, 
with  just  a  couple  of  POKEs: 

POKE65,PEEK(61):POKE66,PEEK(62) 

This  resets  the  DATA  pointer  (at  locations 
65  and  66)  to  the  current  position  of  the  program 
counter  (at  locations  61  and  62,  also  used  for  the 
CONTinue  command).  In  other  words,  it  tells  the 
computer,  "Please  start  reading  right  here." 

If  you  want  to  play  a  specific  tune  encoded 
in  the  DATA  lines,  for  example,  you  would  make 
the  POKEs  the  first  line  in  a  subroutine,  followed 
by  the  DATA  statements  and  the  READ,  POKE 
section.  (Note  to  PET  users:  Depending  on  which 
ROM  you  have,  the  technique  is  the  same,  but 
the  zero-page  locations  will  be  different — 62,  63 
and  58,  59  for  BASIC  4.0  PET/CBM  machines.) 

Graphic  REMarks 

Daniel  Shaffer 

If  you've  ever  tried  to  use  capital  letters  or 
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graphics  symbols  in  a  REMark,  you  know  it  can 
be  frustrating.  For  example,  when  you  enter: 

10  rem  Designed  by  Frank  Dow 
What  you  see  after  LISTing  is: 

10  rem  str$esigned  by  ascrank  str$ow 

The  computer  interprets  the  shifted  letters  as 
BASIC  tokens  and  prints  them  in  full.  Sometimes 
this  quirk  can  be  useful  (SHIFT-L  is  interpreted 
as  SYNTAX  ERROR  and  stops  people  from  LIST- 
ing past  the  Hne  containing  it),  but  usually  it's 
annoying,  A  simple  way  to  get  around  the  prob- 
lem is  to  enter  quote  mode.  After  the  REM,  type 
a  quotation  mark.  The  rest  of  your  message  will 
appear  as  you  typed  it,  graphics  and  all. 

Embedded  Carriage  Returns 

HIa  T.  Thein 

It's  common  knowledge  that  a  carriage  return  is 
built  into  the  PRINT  statement  unless  you  follow 
it  with  a  semicolon  or  comma.  To  print  three  dif- 
ferent things  on  three  different  lines,  you  would 
have  to  use  three  PRINTs: 

10  PRINT"QUICK":  PRINT"BROWN  ":  PRINT'TOX" 

But  most  people  don't  know  there's  a  way  of 
embedding  carriage  returns  in  a  string.  First  type 
this  line: 

10  PRINT"QUICK  BROWN  FOX" 

If  you  run  the  program,  everything  goes  on 
the  same  line.  Now  list  the  program  and  cursor 
up  to  the  space  between  QUICK  and  BROWN. 
Press  RVS  ON  (CTRL-9)  and  type  a  SHIFT-M, 
Move  the  cursor  right  and  do  the  same  thing  be- 
tween BROWN  and  FOX. 

The  program  now  thinks  there  is  a  SHIFT- 
RETURN  between  the  letters,  and  it  will  print 
the  words  on  three  different  lines.  Note  that  this 
trick  also  affects  the  way  the  program  lists. 

(Editor's  Note:  The  two  hints  above  can  be 
combined  for  some  interesting  effects.  Enter  this 
line:  10  REM".  Press  RETURN,  move  the  cursor 
up,  turn  on  reverse,  and  right  after  the  quotation 
mark  put  a  REVERSE-SHIFT-M  followed  by  a 
REVERSE-SHIFT-S.  Now  try  to  list  line  10,  The 
screen  clears.  The  line  is,  in  effect,  unlistable. 
The  SHIFT-M  forces  a  carriage  return,  which 
turns  off  quote  mode.  The  reverse  heart  then 
causes  the  screen  to  clear.  Adding  such  a  REM  to 
every  program  line  can  help  you  hide  the  listing 
from  snoopy  users.  You  can  also  include  cursor 
movements  with  REMarks.) 


^^ 


PRINTER  ACCESSORIES  FROM 


DIGITAL  DEVICES  g) 


T.M. 


Expand  your  Atari®  or  Commodore® 
computer  with  Digital  Devices 
U  •  PRINT.  We  make  it  simple  to  add 
any  printer  you  choose.  U  •  PRINT 
interfaces  feature  industry  standard 
Centronics  parallel  connectors  to  hook 
up  an  Epson,  Star,  NEC,  C.ltoh, 
Okidata,  or  any  other  printer. 


J 


A 


C= 


•  EXTRA  SERIAL  PORT  FOR  DAISY 
CHAINING  OTHER  PERIPHERALS. 

•  COMPATIBLE  WITH  ALL  ATARI 
HARDWARE  AND  SOFTWARE. 

U»  PRINT   MODEL  A 

•  EMULATION  OF  COMMODORE 
PRINTERS,  INCLUDING  GRAPHICS. 

•  COMPATIBLE  WITH  ALL 
COMMODORE  HARDWARE  AND 
SOFTWARE. 

U  •  PRINT  MODEL  C 


Compact,  easy  to  install,  and 
costing  only  $89.95,  U-PRINT  gives 
you  a  choice! 


T.M. 


PRINTER 


BUFFER 


Ever  get  stuck  while  your  printer 
catches  up?  The  PRINTER  BUFFER 
eliminates  waiting  by  rapidly  accepting 
data  in  memory,  then  relaying  it  at  the 
printer's  rate,  freeing  the  computer  for 
your  next  job.  User-upgradable  memory 
(16k  to  64k)  allows  up  to  32  pages  of 
data  to  be  stored. 


Compatible  with  U-PRINT  and 
other  industry-standard  hardware,  the 
PRINTER  BUFFER  is  the  low-cost  way 
to  make  your  computer  even  more 
productive! 


Quality  Products  Made  In  USA  From 

DIGITAL  DEVICES  S) 

Corporation 

430  Tenth  Street,  Suite  N205    Atlanta,  Georgia  30318 
In  Georgia  (404)  872-4430;  Outside  Georgia  (800)  554-4898 


©1984 
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Machine  Language  Backup  On  Tape 

VVillem  Schaaij 

A  broken  or  worn-out  tape  can  be  a  disaster  if 
you  don't  have  a  backup.  Duplicating  BASIC 
programs  is  easy  enough,  but  machine  language 
(ML)  programs  are  a  headache  to  copy. 

If  you  have  a  machine  language  monitor, 
and  know  the  starting  and  ending  addresses  of 
the  ML  program,  it's  easy  to  make  backups.  But 
what  if  you  don't  have  a  monitor,  or  don't  know 
where  the  program  begins  or  ends? 

Looking  through  a  memory  map  suggests  an 
answer.  The  tape  header  contains  the  infor- 
mation we  need.  And  after  a  LOAD,  the  header 
information  is  stored  in  the  cassette  buffer  at 
locations  829-832.  BASIC  expects  to  find  the 
program's  beginning  and  ending  addresses  at 
locations  43-46.  The  solution: 

1.  LOAD  "program  name", 1,1 

2.  Type  NEW  | 

3.  POKE  43,  PEEK(829) 
POKE  44,  PEEK(830) 
POKE  45,  PEEK(831) 
POKE  46,  PEEK(832) 

4.  SAVE  "program  name"  (using  a  new  tape) 
Because  you've  changed  the  pointers,  you'll 

have  to  cold  start  the  computer  after  the  SAVE. 
Either  turn  it  off  and  then  on  again,  or  use  the 
SYS  described  below. 

On  PETs,  the  cassette  buffer  is  in  the  same 
place  (location  828),  but  the  pointers  to  the 
beginning  and  end  of  the  program  may  vary. 

Saving  Wear  On  The  On/Off  Switch 

Shawn  McDonald 

A  cold  starl  (turning  your  computer  off  and  then 
on)  quickly  clears  memory  and  resets  everything. 
But  does  it  do  any  harm  to  the  computer  if  you 
do  it  frequently? 

The  good  news  is,  it  doesn't  do  any  signifi- 
cant harm  to  the  circuits  or  chips,  although  it 
does  cause  minimal  wear  to  the  power  switch. 
One  way  to  do  the  same  thing  is  to  use  this  line: 
SYS  64802  (VIC),  SYS  64738  (64),  SYS  64790 
(PET/CBM).  After  entering  this  line,  you  should 
see  the  usual  opening  message. 

This  can  be  a  useful  way  to  end  a  game — for 
example,  if  the  user  answers  no  to  PLAY  AGAIN 
(Y/N)?— or  to  reset  the  computer  if  you  are 
working  with  custom  characters  or  a  high- 
resolution  screen. 

There  are  a  few  things  which  may  not  be  re- 
set. If  you  have  POKEd  128  into  650,  to  make 
the  keys  repeat,  you  will  find  that  the  keys  still 
repeat  after  the  cold  start. 

Slightly  different  from  the  cold  start  SYS  is  a 
warm  start  SYS,  which  preserves  the  pointers  to 
the  beginning  and  end  of  memory. 
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If  you  have  partitioned  a  section  of  memory 
to  be  used  for  custom  characters  or  machine  lan- 
guage, SYS  58232  (VIC)  or  SYS  58260  (64)  will 
simulate  a  warm  start.  If  you  want  to  set  the 
pointers  before  this  SYS,  POKE  the  beginning  of 
BASIC  (in  low-byte,  high-hyte  format)  into  641 
and  642,  and  the  top  of  BASIC  into  643  and  644. 

One  more  tip:  Certain  televisions,  when  con- 
nected to  a  VIC,  display  a  wavy,  jumpy  picture. 
I've  discovered  that  POKE  36864,133  corrects  the 
problem,  although  RUN/STOP-  RESTORE 
causes  the  picture  to  start  bouncing  again.  Zenith 
TVs  seem  to  be  most  affected  by  the  bouncing. 

Unlistable  Programs 

Shawn  K.  Smith 

On  the  VIC  and  64,  locations  774  and  775  con- 
tain a  vector  pointing  to  the  LIST  routine.  If  you 
change  the  values  with  a  POKE,  the  program  in 
memory  becomes  unlistable.  What  I  do  is  POKE 
774,255.  It's  a  good  idea  to  use  a  PEEK  to  learn 
what  number  sliould  be  in  address  774  in  case 
you  want  to  reenable  the  LIST  command. 

If  a  program  containing  the  POKEs  is 
loaded,  but  not  run,  it  can  be  listed,  so  this 
method  can  be  circumvented.  But  in  combination 
with  other  tamperproofing  methods  {Uke  REM 
SHIFT-L,  described  above),  you  can  keep  most 
prying  eyes  out  of  your  programs. 

If  you  look  at  a  good  memory  map,  you  can 
find  some  other  useful  vectors  in  the  same  area 
of  memory.  Locations  808  and  809  point  to  the 
STOP  routine  (called  when  unshifted 
RUN/STOP  is  pressed);  put  some  new  values 
there  and  you  can  disable  the  STOP  key. 

Defining  A  Joysticlc  Function 

Richard  Mehalick 

DEFine  FuNction  can  be  very  useful  in  a  pro- 
gram that  frequently  reads  the  joystick.  For 
example,  to  read  the  joystick  in  port  1  of  the 
Commodore  64,  use  DEF  FNJO(Y)  =  15  - 
(PEEK  (56320)  AND  15). 

To  make  it  even  easier  to  use,  combine  it 
with  the  ON-GOTO  command: 

10  DEFFNJO{Y)  =  15  -  (PEEK(56320)AND15) 

20  ON  FNJO(Y)  GOTO  50,60,20,70,30,30,30,80 

30  GOTO20 

SO  PRINT"NORTH":GOTO20 

60  PRINT"SOUTH":GOTO20 

70  PRINT"WEST":GOTO20 

80  PRINT"EAST";GOTO20 

To  include  the  fire  button,  define  a  separate 
function,  or  change  every  15  in  the  function 
above  to  31. 

Since  a  defined  function  can  include  PEEKs, 
you  can  take  this  idea  a  step  further  and  use  it  to 
check  current  screen  position,  watch  for  col- 
lisions, or  read  the  jiffy  clock.  © 


Atari  Easy  Scroll 


Eugene  D.  McMillin 


These  short,  simple  BASIC  scrolling  routines  dem- 
onstrate a  method  for  scrolling  using  the  Atari 
computer's  string  variables.  For  beginners,  there  is  a 
detailed  explanation  of  how  both  programs  work. 

Sooner  or  later  most  BASIC  programmers  find 
that  they  would  like  to  set  up  multiple  screens 
and  scroll  through  them.  For  the  advanced  pro- 
grammer who  understands  the  inner  workings  of 
the  machine,  this  usually  isn't  too  difficult.  But 
for  most  BASIC  programmers,  struggling  with 
such  things  as  bytes  per  line,  display  lists,  write 
and  screen  memory  locations,  pointers,  and  inter- 
rupts can  be  confusing. 

Fortunately  the  Atari  offers  a  simple  way  to 
scroll  vertically.  This  can  be  done  in  BASIC  with- 
out even  one  PEEK  or  POKE.  The  method  in- 
volves using  string  variables.  With  the  Atari  we 
have  the  ability  to  dimension  string  variables  to 
almost  any  size  and  then  to  access  any  portion  of 
them  we  want.  For  instance,  a  string  variable 
named  NAME$,  dimensioned  to  a  size  of  10, 
could  contain  two  names  of  five  characters  each. 
If  we  want  to  view  the  first  name,  we  PRINT 
NAME$(1,5)  and  all  the  letters  between  the  first 
and  fifth  are  displayed.  Or,  if  we  want  to  view 
the  last  name,  we  PRINT  NAME$(6,10). 

Scrolling  An  Entire  Screen 

Program  1  demonstrates  how  to  use  a  string  vari- 
able to  simulate  vertical  scrolling  of  the  entire 
screen.  Here's  how  it  works: 

Line  10:  Sets  up  a  full  GRAPHICS  1  screen.  This 
technique  will  work  with  any  graphics  mode. 
However,  in  the  higher  resolution  modes  the 
memory  requirements  are  unrealistic. 

Line  20:  Dimensions  a  string  variable  SC$  large 
enough  to  accommodate  three  full  screens.  A 
GRAPHICS  1  +  16  screen  contains  24  lines  with 
20  characters  on  each  line.  However,  it  seems 
that  some  Ataris  won't  print  to  position  19,23 
without  getting  a  CURSOR  OUT  OF  RANGE 
error.  In  order  to  get  around  this,  the  screen  size 
is  reduced  to  23  lines.  With  this  in  mind,  each 
screen  requires  20  characters  per  line  multiplied 
by  23  lines  for  a  total  of  460  characters  per 
screen.  As  a  result,  the  three  screens  require  a 
string  variable  consisting  of  three  screens  mul- 
tiplied by  460  characters  per  screen,  or  1380 
characters. 


Line  30:  Sets  the  first  460  characters  of  the  string 
variable  to  C.  In  other  words,  the  first  screen  will 
consist  entirely  of  the  letter  C. 

Line  40:  Sets  the  second  screen  to  the  letter  J. 

Line  50:  Sets  the  third  screen  to  the  letter  W. 

Line  60:  POS  is  a  variable  which  designates  the 
first  position  of  the  character  string  SC$  that  we 
will  print  to  the  screen.  In  this  case  it  is  the  first 
character  in  the  string. 

Line  70:  Sets  a  variable  equal  to  the  position  of 
the  joystick. 

Line  80:  If  the  joystick  is  forward,  the  screen  will 
scroll  down.  As  there  are  20  characters  in  each 
line  of  GRAPHICS  1,  the  program  subtracts  20 
from  the  variable  set  up  in  line  60. 

Line  90:  The  same  as  line  80  except  the  joystick 
is  in  the  opposite  direction.  Therefore,  we  add  20 
rather  than  subtract. 

Line  100;  Tests  the  variable  POS  to  see  if  it's  less 
than  1 .  If  it  is,  resets  it  to  1  to  avoid  trying  to 
print  a  portion  of  our  string  variable  that  is  0  or 
less,  which  would  result  in  an  error. 

Line  110:  We  test  the  variable  POS  to  see  if  it's 
greater  than  921.  If  it's  greater,  reset  it  to  avoid 
printing  past  the  end  of  the  dimensioned  string. 

Line  120:  In  order  to  print  the  entire  screen,  this 
line  sets  the  cursor  to  the  upper  left-hand  comer. 

Line  130:  This  prints  a  full  screen  of  460  charac- 
ters. The  exact  portion  of  the  string  variable  SC$ 
printed  depends  on  the  value  of  POS, 

Line  140:  Back  up  and  sample  the  joystick  and 

try  it  all  over  again. 

Type  in  Program  1,  hook  up  your  joystick,  and 

see  what  happens.  It  isn't  quite  as  smooth  or  fast 

as  machine  language  scrolling,  but  it  gets  the  job 

done. 

Scrolling  Pari  Of  A  Screen 

Program  2  demonstrates  this  same  scrolling  tech- 
nique over  a  small  portion  of  the  screen.  In  a 
spreadsheet  program  or  game,  you  might  want 
stationary  text  at  the  top  or  bottom  of  your 
screen  while  the  rest  scrolls.  For  example,  when 
you're  looking  out  the  window  of  an  airplane 
cockpit,  the  horizon  would  rise  or  fall  as  you 
dive  or  climb,  but  the  instrument  panel  would 
stay  stationary  on  the  screen.  Here  are  the 
significant  changes  to  Program  1. 
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Line  20:  Sets  up  three  screens;  however,  each 
screen  will  only  have  ten  lines.  Twenty  charac- 
ters per  line  multiplied  by  10  lines  multiplied  by 
3  screens  gives  us  a  variable  size  of  600. 

Lines  30-50:  The  size  of  the  FOR-NEXT  loops  is 
reduced  to  take  into  account  the  reduced  size  of 
the  screens. 

Lines  51-52:  These  are  new  lines.  They  provide  a 
stationary  text  for  the  screen.  This  stationary  text 
is  positioned  above  and  below  the  portion  of  the 
screen  that  will  scroll. 

Line  110:  This  line  is  changed  to  account  for  the 
reduced  size  of  the  string  variable  SC$. 
Line  120:  The  cursor  is  positioned  part  of  the 
way  down  the  screen.  This  is  the  top  left  position 
of  the  scrolling  portion  of  the  screen. 

Line  130:  Again  the  only  change  is  to  accom- 
modate the  reduced  size  of  the  screen. 

Program  1 :  vertical  Scroii 

HF  10  GRAPHICS  1  +  16 
ED  20  DIM  SC«<1380) 
m 30  FDR  1=1  TO  460: set < I , I ) ="C" : NE 

XT  I 
DK  40  FOR  1=461  TO  920  :  SC*  (  I  ,  I  )  =  "  J  "  : 

NEXT  I 
Hf:  50  FDR  1=921  TO  1  3B0  :  SC*  (  I  ,  I)  =  "  W  " 

sNEXT  I 


HG  60  P0S=1 

EK  70  ST  =  STICK  <0) 

BP  80  IF  ST=14  THEN 

BN  90  IF  ST=13  THEN 


POS=PDS-20 
POS=PDS+20 


AO 

100 

OH 

1  10 

JE 

120 

JN 

130 

DF 

140 

IF  POS<l  THEN  P0S=1 

IF  PDS>921  THEN  PDS=921 

POSITION  0,0 

PRINT  «6; SC* (PCS, POS+459) 

GOTO     70 


Program  2: 

Vertical  Scroll  WItti  Stationaiy  Section 


Hies     1+16 

SC* (600) 

1=1     TO    200: SC* ( I , I )="C" : NE 

1=201     TO    400:  SC*  <  I  ,  I  )  ='■  J  ": 

I 
1=401     TO     600; SC*  (  I  ,  I  > ="W"  : 

I 
TION     0,0:?     #6; "SCROLL     DEMO 
AT  I  ON" 
TION    0.5:?     #6;  "aaOSilBEEHl 


TICK {0) 

T=14  THEN  PDS=POS-20 

T=13  THEN  POS=POS+20 

POS< 1  THEN  P0S=1 

POS>401  THEN  POS=401 

ITION  0,6 

NT     #6; SC* <POS,POS+199) 

0     70 


HF  10 

GRAP 

NN  2  0 

DIM 

LP  30 

FOR 

XT  I 

CL  40 

FDR 

NEXT 

m  50 

FDR 

NEXT 

SQ  51 

POSI 

NSTR 

CK  52 

POSI 

C" 

KG  60 

POS  = 

K  70 

ST  =  S 

Bf  8  0 

IF  S 

AN  90 

IF  S 

flO  100  IF 

NJ  1  1  0  IF 

JK  120  POS 

JQ  130  PRI 

DF  140  GOT 

RATED  »1  FOR  SERVICE  S  REUABIUTY 


CALL  TOLL  FREE 

800-221-8180 

JN  NEW  YORK  STATE 
CALL  13121  752S600 


JUiwORlD 


23  PARK  ROW 
NEW  YORK  CITY, 
NEW  YORK 
10038 


f-rj 


COMMODORE  6d  SOFTWARE 


'1&95 

'lass 

'39.94 

'lags 


COMMOtXm  »r» 
SYlWPJi  BWt  MJlt  'Z  cr  D. 

nJAQCiC  mm  ihnuutari 
MXB3  Hil^  HUH  U]' 
ACCIK  mtKnt  zon*  cD> 


'14.95 
>34.Q5 
>34.95 
'J9.« 

'34.M 
'34.K 
'JT.ai 
'XlM 


AUTOHMTH)  funmn-  Urn«   .     

JUmaUTH)  Temple  pf  AoAH  ~  ■I^.K 
COMIOBOU  Wttart  Of  Mfar  'ICK 
■ua  CjKW  WOiflfin  O  ^1f.K 

nJ—OOBM  Atnnn  M«.K 

wmntH  mumxm  o-ifi^i  0*119.95 

HfCT.  ACTS  P«nbM  VmtL  (Ql      ^37  ,H 


■19.9? 
im  lUOptan  O  19.9S 

„____™ ,  "M.W 


errmuttUfii 

HBOiA  wUdrti  tea  rtvu^i 

MFOCOM  DvAdfent 

BiFQCOW  ZPfli  '•  ^  I 

nDDBtBUHD  CnofHIftff 

SUHIXK  nffK  stniMtv  ■ 

ofcr.  Am  OH'  on  on< 

afCT,  Mm  vimm 

DDBTA  n*M  -utn 

^i/TOMATin  Tt«v*»  M  JU»iui  'lags 

SuSmCSS  '  IDUUTKm«L 
CONrmBau  honw  AccounUnt'3V.9S 

XAXttmttUCH  ML»I«rTVPC  >]4.BS 

HAVDHi  taraan  ■  Clmi  '34.95 

Mvunt  SjLr  larivto  ran  'i4.ss 
aiaiam  sjlT  tiubv  Cow-m  'S4.h 
VSgOHBURD  BMB  te««t  WrtKr'44.K 
STffW  KTwnwTtWf  'St&S 

HECT.  JUn^  HWtC  LDnnructton  ^39.S<S 
H*YDE«  P»»  Wrttef  J-3  '94M 

spdmAKBi 


BLUE  D«^  t*»  tuanm  marrart  '44.9S 

bujC  Q*f  timonalrt  '44.K 

BUJ£  CHIP  Tycoon  '44.K 

ctBEAia  Lnrnng  toMW  >S9-» 

H&TDBi  Sar^on  ■  Own  '39  » 

SMON  'SCHysm  TrotfWmof  h'mm. 
SCAABOKVCH  MmtfTtOf  ''9  95 

SCAIWODO^H  HOme  MStM-y  MQf^^  9% 

S.Cii.  SeTTt^ntt  C&mo*«(on  '19  « 

AUHTDN  TATE  C1BJU>  H  '4099^ 

JUMTDN  TJITE  FfafTWWDTt  '4^9  SrS 

coHTiNanu.  HofTH  luxourrMnt'H  H 
LOTUS  1-M  'M9H 

LOTUS  SYnvnon^ 

PFJ:  FJt# 

PR:  Report 
PF5;  wnte 


Bail:  "DC*.  II  uTtljtk^ 


*399« 


'M« 
A9.>S 

'■MM 


-i<i,*r 


Fi*:l.ci 


_     _  ^39  95 

coNivBrrAL  wmt  i^ct  -^'f      'M-ss 

urraiss  mcuimp  pno*  cj  >ia9.« 
BArmasiNa.PK«nWA  <{>.>i:^3iL« 
BJCT,  Aim  cm  *kd  »Ht*  [>'    'u.« 

— — T  a^'iSK 

_^.,  ^         'iJtS 

■  MMfH  LKWtr  >P«  'VA.^ 

- -        '»*» 

MOMTORS 

ICITnid    tOij-     ■314.93 
IJUIAK  no  !;■  Cwc  K*  ■IM.9S 

WWiASO»IC  TB-IM  !?    C/Wfi      ■1*3.9» 

wwAsoMCPTiwoD  11  »cs    'laa-w 

AMOeC  30W  17  Am:;K  ■i;fwn"143  95 
ZBrfHI>n3?-:  A^T>e-  i;  K'119.9S 
TAXVId3$-'E'    U.re' "^W.      '439.95 

ACCESSORIES 


.  '.v^nr*  Tf*ni  up 

•   (    comnwoort 

i: .  'i-iXiW  wrrnciWf 

MaiOfHX  C  10  lEjiu'  >i--'1.M 

MAXELL  CP-10  -C  r-Yii  ri-'I.M 

IIAJICELLCP-15  ■'.  iTlil  -,"'SM 

FLOPPY  DISKS 

Oioose  from. '.  ■  ■  f"  '  ■   '■''         •.*-^''-y" 

DO-SDeDDOL  KHSrCY  'jan^lD 

OnoM  ♦font  \vtj:'ni  W!VC  E»Of»nr 
Or«'(>F  ScatCti  Mut<  VOJD  T0«  u}W 


ATARtSOFT 
coupvm  cAUfwun     ••    '»*i 

^ncffl*  Frc*n  wrw  fCrw  Centt^M* 
lurate  Hurt  Meon  ^xroi  m  PxMm. 

PJc^itfl    KW  WW-Or;   BQDOttDn  J0t4 

IBM  SD«ifY  COrtlDu^Cf  *Hn  OfOW 

DATA  SCT5 
ATAH  1010  Sr.^c-T"  ^i-^tfinr       ■  JAB'S 
VTC  W15S0  C2K  -^r:i3r,ir-i  w::  i-L!*t  '19  M 
Ptronemart  Pet^rti^:  ^-■  veK  f4'5tM 

mSK  DRIV^ 

ATARI  lOM  \eA  At^  DC^  <-'  '119  9i 
VK  VlSfll  HCr  V-:  7-:  t,  f^  'I39.K 

RAMA  IDOOJ^sr  AL4'.  ■1T9H 

KAMA  BITE  1  '-I'  Co::  I  ■laS.H 
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FOR-NEXT  Loop  Etiquette 


Jim  Butterfield,  Associote  Editor 


If  you've  ever  run  into  problems  with  FOR-NEXT 
loops,  maybe  it's  because  you  weren't  minding  your 
programming  manners.  This  explanation  of  FOR- 
NEXT  rules  should  clear  things  up.  Although  written 
for  Commodore  BASIC,  the  advice  applies  to  nearly 
all  versions  of  BASIC. 


The  FOR-NEXT  loop  structure  is  one  of  the 
foundations  of  efficient  BASIC  programs.  It 
seems  to  be  surrounded  by  a  mystique:  Can  you 
or  can't  you  exit  a  loop  before  it  completes  its 
allotted  repetitions? 

There's  a  maxim  gaining  ground  which  says: 
"Never  jump  out  of  a  FOR-NEXT  loop,  or  sooner 
or  later  you'll  get  an  OUT  OF  MEMORY  error." 
Partly  right,  partly  wrong.  You  can  jump  out  of  a 
FOR-NEXT  loop,  but  you  must  understand  the 
rules. 

The  Problem 

Let's  suppose  you  have  a  list  of  1000  cities 
around  the  world.  You're  writing  a  program  to 
give  the  distance  between  any  two  cities.  The  list 
of  city  names  is  in  an  array  called  C$,  dimen- 
sioned to  hold  1000  names. 

The  coding  would  start  by  asking  the  user  to 
enter  a  city  name.  Then  there  would  be  a  search 
through  the  table  for  a  name  match.  The  pro- 
gram would  partly  look  like  this: 

INPUT  "ENTER  CITY  NAME";N$ 
FOR  J=l  TO  1000 
IF  C$(J)=N$  . . . 

NEXT  J 

If  the  user  typed  in  PARIS,  and  it  happened 
that  PARIS  was  the  second  city  in  array  C$,  it 
would  seem  to  be  a  waste  if  the  program  was 
forced  to  look  at  the  remaining  998  table  entries. 
On  the  other  hand,  if  we're  forbidden  to  jump 
out  of  the  loop  (to  a  statement  following  NEXT 
J),  we  seem  to  have  no  choice  but  to  allow  the 
extra  998  iterations. 


What  Are  Our  Options? 

First,  we  can  indeed  exercise  the  loop  over  its  en- 
tire range.  The  coding  would  look  something  like 
this: 

K=0 

FOR  J=l  TO  1000 

IF  C$fJ)=N$  THEN  K=J 

NEXT  J 

At  this  point,  K  will  hold  the  city  number;  if 
the  city  is  not  found  in  the  list,  K  will  equal  zero. 
It  will  work,  but  the  loop  will  be  slow;  there  will 
be  a  significant  pause  for  each  city,  even  if  the 
name  is  found  at  the  top  of  the  list.  It  seems 
inefficient. 

Second,  we  can  force  the  loop  variable  out- 
side its  range  on  the  assumption  that  this  will 
cause  the  loop  to  terminate.  The  coding  would 
look  like  this: 

K=0 

FOR  J=l  TO  1000 

IF  C$(J)=N$  THEN  K=J:J=1001 

NEXT  J 

This  works,  but  it  seems  to  me  to  be  dan- 
gerous. If  the  city  list  were  expanded  to  2000 
items,  it  might  be  easy  to  overlook  the  change 
that  would  be  needed  to  the  J  =  1001  statement. 
We  could  fix  that  part  by  changing  it  to  J  =  1E20, 
a  high  number  we  never  expect  to  reach. 

Changing  the  value  oi  a  loop  variable  is  bad 
practice.  Some  languages  (even  some  BASIC  im- 
plementations) forbid  this,  and  may  even  stop 
with  an  error  such  as  LOOP  VARIABLE 
CHANGED  WITHIN  LOOP.  Here's  the  problem: 
The  FOR-NEXT  loop  was  designed  to  allow  strict 
control  over  the  number  of  repetitions  made  by 
the  loop.  Once  we  play  around  with  the  variable, 
we  endanger  the  integrity  of  the  loop.  Doing  this 
might  create  a  situation  where  the  loop  will 
never  end  or  will  behave  unpredictably. 

Third,  we  can  jump  out  of  the  loop  when  it 
has  done  the  job  we  want:  found  the  matching 
item,  or  whatever.  The  coding  in  this  case  might 
go: 
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K=0 

FOR  J=l  TO  1000 

IF  C$(J)=N$  GOTO  310 

NEXT  J 

PRINT  "NOT  FOUND" :GOTO  ... 

310  continue .... 

It  seems  natural,  and  in  many  languages  it's 
heartily  encouraged.  Structured  purists  might 
look  down  their  noses  at  the  GOTO  statement 
that  gets  you  out  of  the  loop,  but  it  would  be  a 
syntax  complaint  rather  than  an  objection  to 
leaving  the  loop  early.  Very  structured  language 
might  offer  an  EXIT  command  to  escape  the 
loop. 

Departing  from  an  incompleted  loop  has 
developed  a  bad  reputation.  The  rumor  has  got- 
ten around  that  if  you  do  this,  the  loop  will 
never  go  away  and  eventually  you'll  hang  up  on 
an  OUT  OF  MEMORY  error.  Not  true.  There  is, 
however,  a  slight  chance  that  naive  coding  might 
produce  a  baffling  NEXT  WITHOUT  FOR  halt;  in 
this  case,  a  little  understanding  or  application  of 
good  programming  habits  will  eliminate  the 
danger. 

Some  Theory 

We  don't  want  unclosed  loops  to  hang  around 
forever  and  clutter  up  our  computer.  There  are 
four  ways  that  a  FOR-NEXT  loop  can  be  retired 
from  service — apart  from  obvious  extreme  mea- 
sures such  as  turning  the  computer  off  or  typing 
NEW. 

1.  When  the  loop  goes  through  its  complete 
range,  it  will  be  scratched  from  the  active  loop 
list. 

2.  If  a  loop  is  within  another  loop,  the  inner 
loop  will  be  scratched  whenever  the  outer  loop 
reaches  a  NEXT  statement.  Note  that  this  doesn't 
mean  the  outer  loop  must  complete  its  range;  if  it 
goes  back  for  another  repetition,  that  too  will 
cancel  the  inner  loop. 

3.  If  a  loop  is  opened  within  a  subroutine, 
RETURN  from  that  subroutine  will  automatically 
scratch  the  loop, 

4.  If  a  FOR  statement  is  encountered,  any 
existing  loop  using  the  same  variable  name  will 
be  scratched,  together  with  any  other  loops 
nested  within. 

100    FOR   J=l    TO    50    STEP    3 
110    T=T+J 
120    NEXT   J 

After  these  lines  are  executed,  loop  J  will  no 
longer  be  active.  It  has  completed  its  range. 

100  FOR  1=1  TO  1 

110  FOR  J=l  TO  50  STEP  3 

120  T=T+J 

130  IF  T>100  GOTO  160 

140  NEXT  J 
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150  STOP 
160  NEXT  I 

After  these  lines  are  run,  loops  I  and  J  will 
no  longer  be  active.  Why  not?  I  has  gone 
through  its  entire  range,  j  has  not;  but  the  J  loop 
was  scratched  from  the  active  list  the  moment 
NEXT  I  was  encountered.  At  first  glance,  the  I 
loop  seems  to  have  no  purpose,  since  there  is  no 
repetition  of  the  lines  between  FOR  and  NEXT; 
but  it  does  serve  to  clean  away  the  J  loop, 

100  GOSUB  200 

110  END 

200  FOR  J=l  TO  50  STEP  3 

210  T=T+J 

220  IF  T>100  THEN  RETURN 

2  30  NEXT  J 

240  STOP 

After  these  lines  are  executed  (reaching  line 
110),  loop  J  will  no  longer  be  active.  Why  not? 
Because  it  was  opened  in  subroutine  200,  and  the 
RETURN  at  line  220  canceled  its  status.  Program 
style  experts  might  criticize  the  subroutine  at  line 
200  because  RETURN  is  not  at  the  end;  put  It 
there  if  you  like, 

100  FOR  J=l  TO  50  STEP  3 

110  T=T+J 

120  IF  T>100  GOTO  150 

130  NEXT  J 

140  STOP 

150  K=J 

160  FOR    J=l    TO    1:NEXT    J 

When  these  lines  are  done,  loop  J  will  be  in- 
active, even  though  the  FOR-NEXT  at  100-130 
was  not  completed  over  its  range.  The  opening 
of  a  new  J  loop  in  line  160  cancels  the  previous  J 
loop. 

Self-Repair 

In  most  cases,  rule  4  saves  most  programs  from 
encountering  loop  problems.  Opening  a  new 
loop  cancels  the  old  one  even  when  we  jump  out 
of  it.  All  we  need  to  do  is  use  the  same  variable 
name.  Often,  programs  go  back  and  repeat  an 
early  section;  and  the  same  loops  are  opened 
again,  with  old  loops  scrapped  as  the  new  ones 
come  into  force.  We  hardly  need  think  about  the 
question. 

We  can  make  this  almost  rigorous  if  we  ap- 
ply a  simple  rule:  Give  all  your  major  loops  the 
same  loop  variable  name,  and  inner  loops  similar 
consistent  variables.  Any  big  loop  will  then  auto- 
matically cancel  the  previous  big  loop,  and  so  on. 

But  if  we  indulge  in  "barefoot"  coding  and 
pick  variables  according  to  the  way  that  letters  of 
the  alphabet  pop  into  our  heads,  we  can  run  into 
trouble  on  rare  occasions. 

Horrible  Example 

Here's  a  horrible  sample  program.  It  doesn't  do 
anything  useful,  but  illustrates  the  puzzling  prob- 


lem  that  can  occur  when  we  let  loops  run  free. 


100 

INPUT  "YOUR  AGE", -A 

110 

FOR  J=l  TO  99 

120 

A=A-J 

130 

IF  A<0  GOTO  200 

140 

NEXT  J 

150 

STOP 

200 

R=J:T=0 

210 

FOR  M=l  TO  R 

220 

T=T+M 

230 

FOR  J=l  TO  T 

240 

V=V+J 

250 

NEXT  J 

260  NEXT  M 

270  PRINT  "I  WISH  YOU"  ,-V;  "JOYS" 

Here's  the  puzzling  thing.  This  program 
stops  with  a  NEXT  WITHOUT  FOR  error  in  line 
260.  It's  baffling  to  the  programmer:  The  NEXT 
M  is  clearly  matched  with  the  FOR  M  in  line 
210.  How  dare  the  computer  say  they  don't 
match? 

Let's  carefully  trace  what  happens  here,  and 
how  an  open  loop  gets  us  into  peculiar  trouble. 

The  FOR-NEXT  loop  in  lines  110  to  140  is 
not  completed;  line  130  exits  directly  to  line  200. 
There's  still  a  live  J  loop  when  line  200  is 
reached. 

Line  210  opens  a  new  FOR  loop  using  vari- 
able M.  Since  the  J  loop  is  still  active — the  new 
one  doesn't  cancel  it — we  now  have  two  loops. 
The  outer  loop  uses  variable  J  and  the  inner  loop 
uses  variable  M. 

Line  230  wants  to  open  another  FOR  loop, 
this  time  using  variable  J.  But  wait  a  minute;  we 
have  an  active  loop  still  in  existence  that  uses  |. 
Fine.  Cancel  the  old  j  loop;  that's  what  rule  4 
says.  And  since  the  M  loop  is  inside  the  J  loop,  it 
gets  canceled  too.  What  do  we  have  now?  A 
brand-new  J  loop  and  nothing  else.  The  old  J  and 
the  M  are  scrapped. 

Line  250  finds  the  NEXT  J  statement  quite 
acceptable.  There's  a  J  loop  active,  and  it  will  be 
exercised  however  many  times  the  values  call 
for.  When  the  loop  completes  going  through  its 
range  of  values,  it  is  retired  from  duty.  Now 
there  are  no  active  loops,  and  we  may  proceed  to 
line  260. 

Line  260  says  NEXT  M,  but  the  computer 
doesn't  have  an  active  M  loop  anymore.  It  was 
canceled  back  at  line  230,  remember?  So  the 
computer  stops  and  reports  NEXT  WITHOUT 
FOR,  causing  the  programmer  to  tear  out  his  or 
her  hair. 


Fixing  It 

How  do  we  fix  it?  Let  me  count  the  ways: 

1.  We  fix  it  by  rule  1.  We  change  the  FOR- 


NEXT  loop  at  110  to  140  to  exercise  its  entire 
range.  Line  130  would  change  to  something  like: 
IF  A<0  THEN  RJ;  we'd  eliminate  the  STOP  in 
line  150  and  change  line  200  to  just  TO. 
Slower,  but  OK. 

2.  We  fix  it  by  rule  2.  We  insert  the  two 
lines: 

105    FOR    1=1    TO    1 
205    NEXT    I 

The  extra  loop  does  nothing  but  cancel  the  J 

loop,  but  that  makes  everything  OK. 

3.  We  fix  it  by  rule  3.  The  coding  from  line 
110  to  150  is  changed  to  a  subroutine.  RETURN 
cancels  the  open  J  loop. 

4.  We  fix  it  by  rule  4.  We  could  insert  a  new 
line  205  that  said  FOR  J  =  l  TO  1:NEXT  J;  this 
would  certainly  cancel  the  active  J  loop.  It  might 
be  better,  however,  to  use  our  variable  hierarchy 
rule,  making  J  the  outer  loop  through  the  entire 
program.  Lines  210  to  260  become: 

210    FOR   J=l    TO    R 


TO    T 


Now  the  FOR  J  loop  at  line  210  immediately 
cancels  the  open  J  loop  from  earlier  lines. 

But  perhaps  it's  not  so  much  a  problem  of 
fixing  a  program  gone  wrong.  If  we  develop 
good  programming  habits,  using  systematic  vari- 
able names,  there  will  never  be  anything  to  fix. 

Conclusion:  You  can  jump  out  of  FOR-NEXT 
loops  and  still  be  considered  a  good  person.  It's 
sound  programming.  But  you'd  be  well-advised 
to  understand  a  little  more  about  how  these 
loops  work,  and  to  develop  good  habits  in  choos- 
ing loop  variable  names,  to  banish  the  possibility 
of  these  annoying — and  puzzling — program 
halts.  © 


220 

T=T+J 

230 

FOR  M=l 

240 

V=V+M 

250 

NEXT  M 

260 

NEXT  J 

wabasH 
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CAPUTE! 

Moditications  Or  Corrections  To  Previous  Articles 


VIC  Canyon  Runner  V 

Many  readers  have  reported  that  parts  of  line 
830  in  Program  2  (p.  62)  of  this  game  from  the 
October  issue  were  blurred.  The  line  reads: 

830  DATA156 ,30,31, 158 , 169 ,128,141,19, 145 , 
169,0,133,1,133,2,169,127,141,34,145, 
162,119  ;rem  141 

Commodore  Autoboot 

One  step  in  the  process  for  creating  programs  ■ 
that  run  automatically  was  not  made  immedi- 
ately clear  in  this  article  from  the  September  is- 
sue (p.  130).  After  typing  the  POKEs  and  saving 
your  original  program  with  a  new  filename,  you 
must  reset  the  computer  by  turning  it  off  and 
back  on  before  loading  and  running  "Autoboot." 
Programs  created  by  Autoboot  may  not  run 
when  loaded  immediately  after  the  computer  is 
turned  on  or  immediately  after  a  cold  start  reset. 
The  solution  is  to  load  anything — even  the  disk 
directory — before  loading  the  autorun  program. 
Once  any  other  file  has  been  loaded,  the  autorun 
programs  will  behave  as  expected. 

READing  DATA 

Our  mail  indicates  that  many  readers  have  prob- 
lems typing  DATA  statements.  Some  letters  insist 
that  programs  containing  DATA  statements 
never  work  properly.  Typing  mistakes  in  DATA 
lines  often  result  in  cryptic  error  messages  or  in 
mysterious  program  crashes,  which  often  baffle 
the  beginning  programmer. 

If  any  program  stops  with  a  SYNTAX 
ERROR,  ILLEGAL  QUANTITY,  or  OUT  OF 
DATA  message  (ERROR  3,  ERROR  6,  or  ERROR 
8  on  an  Atari),  check  the  line  where  the  program 
was  reported  to  have  stopped.  If  that  line  con- 
tains a  READ  statement,  the  error  is  probably  not 
in  the  line  for  which  the  error  was  reported.  In- 
stead, it's  almost  certain  that  you've  typed  some- 
thing incorrectly  in  one  or  more  of  the  DATA 
statements. 

Errors  in  DATA  can  be  hard  to  find.  A  com- 
mon mistake  is  typing  a  period  for  a  comma. 
These  two  characters  appear  side  by  side  on  the 
keyboard,  and  they  can  be  difficult  to  distinguish 
on  the  screen.  This  mistake  would,  for  example, 
cause  the  two  DATA  items  165,15  to  be  inter- 
preted as  one  item,  165.15.  Other  frequent  prob- 
lems are  transposing  digits  in  DATA  items  (for 
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example,  typing  236  as  263)  and  adding  extra 
commas  at  the  ends  of  lines. 

Other  messages  may  signal  a  flaw  in  the 
program,  but  any  of  the  error  situations  men- 
tioned above  point  toward  a  typing  mistake. 
Check  carefully  before  you  blame  the  program. 

Proofreader  And  MLX  Caveat 

Many  readers  may  be  unaware  that  BASIC  pro- 
grams entered  with  the  aid  of  "The  Automatic 
Proofreader"  or  machine  language  programs  en- 
tered with  "MLX"  can  still  contain  typing  errors. 
While  these  two  utilities  greatly  reduce  the 
chances  of  making  a  typing  mistake,  there  are 
errors  that  are  not  detected. 

The  Commodore  and  Atari  Proofreader  pro- 
grams check  only  that  the  correct  characters  are 
present,  not  whether  they  are  in  the  correct 
order.  The  following  line  has  a  Commodore 
Proofreader  checksum  of  117: 

100  POKE  214,12:A  =  19.7:PRINT  A 
If  you  scramble  the  line  and  type: 

100  PKOE  241,21:A  =  17.9:PNIRT  A 

the  Proofreader  still  reports  a  checksum  of  117. 
This  is  an  extreme  case;  more  subtle  mistakes  are 
more  difficult  to  detect.  One  reader  insisted  that 
COMPUTE!  had  made  an  error,  since  his  program 
didn't  work  even  though  the  Proofreader  showed 
his  typing  to  be  correct.  However,  the  listing  he 
sent  along  showed  that  in  one  line  he  typed 
GOTO  535  where  he  should  have  had  GOTO 
355.  That  mistake  was  invisible  to  the  Proof- 
reader— all  the  right  characters  were  present — 
but  it  made  the  program  crash  without  warning. 
The  Proofreader  can  also  cause  you  to  overlook 
typing  errors  in  DATA  statements.  The  numbers 
169  and  196  look  the  same  to  the  Proofreader, 
but  in  the  DATA  for  a  machine  language  pro- 
gram such  a  difference  will  cause  a  prompt  crash. 

MLX,  on  the  other  hand,  can  detect  the 
transposition  of  individual  digits  within  a  single 
number — if  you  type  196  where  you  mean  169, 
MLX  will  report  the  mistake — but  it  cannot  de- 
tect transposition  of  entire  numbers.  For  example, 
given  the  following  line  from  an  MLX-format 
listing: 

49188:160,000,185,071,201,201,086 

MLX  will  not  notice  the  mistake  if  you  instead 
type: 

49188 :160,185,000,201,071,201,086  © 


COMPUTE! 

The  Resource, 


Be  part  of  it. 


Make  your  voice  heard 
on  November  6th  when 
we  choose  America's  leaders. 

The  health  of  our 
democracy  depends  on  the 
participation  of  every  man 
and  woman.  Yet  voting  levels 
have  been  dropping  ever  since 
1960. 

In  recognition  of  this 
problem  and  the  threat  it 
poses,  the  American  Broad- 
casting Companies  and 
Han/ard  University  sponsored 
a  symposium  entitled  "Voting 
for  Democracy."  There,  former 
Presidents  Jimmy  Carter 
and  Gerald  Ford  met  with 


leaders  from 
many  fields  to 
address  several 
questions: 
Why  do  so 
many  Americans  choose  not 
to  vote?  Can  we  reverse  the 
trend?  How  do  we  begin? 

In  answer,  ABC  and  its 
affiliated  stations  have  work- 
ed throughout  this  election 
year  to  encourage  greater 
voter  participation. 
ABC  Television,  ABC 
Radio  and  ABC  Pub- 
lishing have  enlisted 
the  support  of  promi- 
nent politicians,  enter- 
tainers and  athletes 
to  join  them  in  this 
effort. 


Betty  Ford,  Reggie 
Jackson,  Barry  Goldwaten 
David  Hartman,  Coretta  Scott 
King,  Henry  Kissinger.  Dinah 
Shore,  Harry  Belafonte, 
Edward  Kennedy  Joan  Lunden. 
Rafer  Johnson,  Donna 
de  Varona,  Dom  DeLuise,  George 
McGovern  and  many  others 
gave  their  time  and  thought 
to  TV  radio  and  print  messages 
urging  all  Americans  to  register 
and  vote. 

Now,  it  depends. 
as  it  always  did. 
on  you.  As  we 
move  closer  to 
Election  Day  let's 
all  remember: 
one  vote  does 
make  a  difference. 

Leonard  H.  Goldenson 
Chairman  of  the  Board 


Qbc 


AMERICAN  BROADCASTING  COMPANIES,  INC. 


COMPUTErs  Guide 
To  Typing  In  Programs 


Before  typing  in  any  program,  you  should  famil- 
iarize yourself  with  your  computer.  Learn  how  to 
use  the  keyboard  to  type  in  and  correct  BASIC 
programs.  Read  your  manuals  to  understand  how 
to  save  and  load  BASIC  programs  to  and  from 
your  disk  drive  or  cassette  unit.  Computers  are 
precise — take  special  care  to  type  the  program 
exactly  as  listed,  including  any  necessary 
punctuation  and  symbols.  To  help  you  with  this 
task,  we  have  implemented  a  special  listing 
convention  as  well  as  a  program  to  help  check 
your  typing — the  "Automatic  Proofreader." 
Please  read  the  following  notes  before  typing  in 
any  programs  from  COMPUTE!.  They  can  save  you 
a  lot  of  time  and  trouble. 

Since  programs  can  contain  some  hard-to- 
read  (and  hard-to-type)  special  characters,  we 
have  developed  a  listing  system  that  spells  out  in 
abbreviated  form  the  function  of  these  control 
characters.  You  will  find  these  special  characters 
within  curly  braces.  For  example,  {CLEAR}  or 
{CLR}  instructs  you  to  insert  the  symbol  which 
clears  the  screen  on  the  Atari  or  Commodore  ma- 
chines. A  symbol  by  itself  within  curly  braces  is 
usually  a  control  key  or  graphics  key,  If  you  see 
{A},  hold  down  the  CONTROL  key  and  press  A. 
Commodore  machines  have  a  special  control  key 
labeled  with  the  Commodore  logo.  Graphics 
characters  entered  with  the  Commodore  logo  key 
are  enclosed  in  a  new  kind  of  special  bracket.  A 
graphics  character  can  be  Usted  as  [<A>].  In  this 
case,  hold  down  the  Commodore  logo  key  as 
you  type  A.  Our  Commodore  listings  are  in 
uppercase,  so  shifted  symbols  are  underlined.  A 
graphics  heart  S3Tnbol  (SHIFT- S)  would  be  listed 
as  S. 

If  a  number  precedes  a  symbol,  such  as  {5 
RIGHT},  {6  S},  or  [<8  Q>],  you  would  enter  five 
cursor  rights,  six  shifted  S's,  or  eight  Com- 
modore-Q's.  On  the  Atari,  inverse  characters 
(printed  in  white  on  black)  should  be  entered 
with  the  Atari  logo  key.  Since  spacing  is  some- 
times important,  any  more  than  two  spaces  will 
be  listed,  for  example,  as:  {6  SPACES}.  A  space 
is  never  left  at  the  end  of  a  line,  but  will  be 
moved  to  the  next  printed  line  as  {SPACE}. 
There  are  no  special  control  characters  found  in 
our  IBM  PC/PCjr,  TI-99/4A,  and  Apple  program 
listings.  For  your  convenience,  we  have  prepared 
this  quick-reference  key  for  the  Commodore  and 
Atari  special  characters: 


Afari  400/800/XL 


Mhan  you  sr* 

fUPJ 

<DOMN> 

CLEFT> 

<RtQHT> 

(BACK  S> 

(DELETE) 

(INSERT) 

(DEL  LINE) 

(INS  LINE) 

(TflB> 

tCLR  TflBJ 

(SET  TflB> 

(BELL} 

(ESC> 


Type 


esc 

ESC 
ESC 

esc 

ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 

ESC 
ESC 
ESC 


SHIFT  < 
CTRL  - 
CTRL  » 
CTRL  + 
CTRL  * 
DELETE 
CTRL  DELETE 
CTRL  INSERT 
SHIFT  DELETE 
SHIFT  INSERT 
TAB 

CTRL  TAB 
SHIFT  TAB 
CTRL  2 
ESC 


K  Claiir   Scmn 

•^  Curaor   Up 

+  Cursor   Damn 

*■  Cur»or   Left 

-»  Curmor   Right 

^  Backspace 

CI  Dalet*  character 

U  Ineert    character 

E3  Delete   line 

D  Insert   line 

►  TAB  key 

Ea  Clear   tab 

□  Set   tab   stop 

Q  Ring   buzzer 

^  Escape  key 


Commodore  Pn/CBM/VIC/64 


When  You 
Read:         Press: 

(CLR) 
I  HOME  1 

lUP)  I   SHIFT  I    [J 

( DOWN ) 

I  left) 

t  RIGHT ) 

iRVS) 

(OFF) 

iBLK] 

(MHT) 

[red] 
(cvn) 

tPUR) 


When  You 


See:     Read: 


Press: 


iHIFT  1     *'CRSS-» 

*-CRSR-« 

CTRL 

9 

CTRl 

0 

CTRL 

1 

CTRL 

2 

CTKI 

'  3 

CTRL 

t 

nn 


[1 


(GRN) 

CTRL            t, 

(BLUt 

CTRL           7 

lYEL) 

CTRL           B 

(Fl) 

(1 

tF2) 

n 

iF33 

fj 

tF4) 

M 

lF5} 

(5 

[FS] 

ft 

tF7l 

f? 

(F8) 

T 

n 

SHIFT         f 

Q 


The  Automatic  Proofreader 

Also,  we  have  developed  a  simple,  yet  effective 
program  that  can  help  check  your  typing.  Type 
in  the  appropriate  Proofreader  program  for  your 
machine,  then  save  it  for  future  use.  On  the  VIC, 
64,  or  Atari,  run  the  Proofreader  to  activate  it, 
then  enter  NEW  to  erase  the  BASIC  loader  (the 
Proofreader  will  still  be  active,  hidden  in 
memory,  as  a  machine  language  program).  Press- 
ing RUN/STOP-RESTORE  or  SYSTEM  RESET 
deactivates  the  Proofreader.  You  can  use  SYS  886 
to  reactivate  the  VIC/64  Proofreader,  or  PRINT 
USR(1536)  to  reenable  the  Atari  Proofreader,  The 
IBM  Proofreader  is  a  BASIC  program  that  lets 
you  enter,  edit,  list,  save,  and  load  programs  that 
you  type.  It  simiilates  the  IBM's  BASIC  line  editor. 

Using  The  Automatic  Proofreader 

Once  the  Proofreader  is  active,  try  typing  in  a 
line.  As  soon  as  you  press  RETURN,  either  a 
number  (on  the  Commodore)  or  a  pair  of  letters 
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(Atari  or  IBM)  appears.  The  number  or  pair  of 
letters  is  called  a  checksum.  Try  making  a  change 
in  the  line,  and  notice  how  the  checksum 
changes. 

AH  you  need  to  do  is  compare  the  value  pro- 
vided by  the  Proofreader  with  the  checksum 
printed  in  the  program  listing  in  the  magazine.  In 
Commodore  listings,  the  checksum  is  a  number 
from  0  to  255.  It  is  set  off  from  the  rest  of  the 
line  with  rem.  This  prevents  a  syntax  error  if  the 
checksum  is  typed  in,  but  the  REM  statements 
and  checksums  need  not  be  typed  in.  It  is  just 
there  for  your  information. 

In  Atari  and  IBM  listings,  the  checksmn  is 
given  to  the  left  of  each  line  number.  Just  type  in 
the  program,  a  line  at  a  time  (without  the  printed 
checksum)  and  compare  the  checksum  generated 
by  the  Proofreader  to  the  checksum  in  the  listing. 
If  they  match,  go  on  to  the  next  line.  If  not, 
check  your  typing;  You've  made  a  mistake.  On 
the  Commodore  and  Atari  Proofreader,  spaces 
are  not  counted  as  part  of  the  checksum,  and  no 
check  is  made  to  see  that  you've  typed  in  the 
characters  in  the  right  order.  If  characters  are 
transposed,  the  checksum  will  still  match  the  list- 
ing. Because  of  the  checksum  method  used,  do 
not  use  abbreviations,  such  as  ?  for  PRINT.  How- 
ever, the  Proofreader  does  catch  the  majority  of 
typing  errors  most  people  make.  The  IBM  Proof- 
reader is  even  pickier;  it  will  detect  errors  in 
spacing  and  transposition.  Also,  be  sure  you 
leave  Caps  Lock  on,  except  when  you  need  to 
enter  lowercase  characters. 

Special  Proofreader  Notes  For 
Commodore  Cassette  Users 

The  Proofreader  resides  in  the  cassette  buffer, 
which  is  used  during  tape  LOADs  and  SAVEs. 
Be  sure  to  press  RUN/STOP-RESTORE  before 
you  save  or  load  a  program,  to  get  the  Proof- 
reader out  of  the  way.  If  you  want  to  use  the 
Proofreader  with  tape,  run  the  Proofreader,  then 
enter  these  two  lines  exactly  as  shown,  pressing 
RETURN  after  each  one: 

A$='TROOFREADER.T":B$="{10  SPACES}" 
:FORX = 1T04:  A$ = A$ + B$:NEXT 

FORX  =-  886TO101 8:  A$ = A$+  CHR$(PEEK(X)) 
:NEXT:OPEN  l,l,l,A$:CLOSEl 

Then  press  RECORD  and  PLAY  on  a  blank  tape, 
and  a  special  version  of  the  Proofreader  will  be 
saved  to  tape.  Anytime  you  need  to  reload  the 
Proofreader  after  it  has  been  erased,  just  rewind 
the  tape,  type  OPEN  1:  CLOSE  1,  then  press  PLAY. 
When  READY  comes  back,  enter  SYS  886. 

IBM  Proofreader  Commands 

Since  the  IBM  Proofreader  replaces  the  comput- 
er's normal  BASIC  line  editor,  it  has  to  include 


many  of  the  direct-mode  IBM  BASIC  commands. 
The  syntax  is  identical  to  IBM  BASIC.  Com- 
mands simulated  are  LIST,  LLIST,  NEW,  FILES, 
SAVE,  and  LOAD.  When  listing  your  program, 
press  any  key  (except  Ctrl-Break)  to  stop  the  list- 
ing. If  you  enter  NEW,  the  Proofreader  will 
prompt  you  to  press  Y  to  be  especially  sure  you 
mean  yes. 

Two  new  commands  are  BASIC  and 
CHECK.  BASIC  exits  the  Proofreader  back  to 
IBM  BASIC,  leaving  the  Proofreader  in  memory. 
CHECK  works  just  like  LIST,  but  shows  the 
checksums  along  with  the  listing.  After  you  have 
typed  in  a  program,  save  it  to  disk.  Then  exit  the 
Proofreader  with  the  BASIC  command,  and  load 
the  program  into  the  normal  BASIC  environment 
(this  will  replace  the  Proofreader  in  memory). 
You  can  now  run  the  program,  but  you  may  want 
to  resave  it  to  disk.  This  will  shorten  it  on  disk 
and  make  it  load  faster,  but  it  can  no  longer  be 
edited  with  the  Proofreader.  If  you  want  to  con- 
vert a  program  to  Proofreader  format,  save  it  to 
disk  with  SAVE  "fiIename",A. 

Program  1:  ViC/64  Proofreader 

100  PRINT" {CLRlPLEASE  WAIT . . . " :FORI=886TO10 
18 : READA: CK=CK+A : POKEI , A: NEXT 

110  IF  CK017539  THEN  PRINT"  {DOWN} YOU  MADE 
[SPACEIaN  ERROR" sprint "IN  DATA  STATEMEN 
TS .  "  : END 

120  SYS886:PRINT"{CLR} [2  DOWN } PROOFREADER  A 
CTIVATED.":NEW 

886  DATA  173,036,003,201,150,208 

892  DATA  001,096,141,151,003,173 

898  DATA  037,003,141,152,003,169 

904  DATA  150,141,036,003,169,003 

910  DATA  141,037,003,169,000,133 

916  DATA  254,096,032,087,241,133 

922  DATA  251,134,252,132,253,008 

928  DATA  201,013,240,017,201,032 

934  DATA  240,005,024,101,254,133 

940  DATA  254,165,251,166,252,164 

946  DATA  253,040,096,169,013,032 

952  DATA  210,255,165,214,141,251 

958  DATA  003,206,251,003,169,000 

964  DATA  133,216,169,019,032,210 

970  DATA  255,169,018,032,210,255 

976  DATA  169,058,032,210,255,166 

982  DATA  254,169,000,133,254,172 

988  DATA  151,003,192,087,208,006 

994  DATA  032,205,189,076,235,003 

1000  DATA  032,205,221,169,032,032 

1006  DATA  210,255,032,210,255,173 

1012  DATA  251,003,133,214,076,173 

1018  DATA  003 

Program  2:  Atari  Proofreader 

100 
1  1  0 

1  20 


1  3  0 
1  40 

1  50 


GRAPH  I  CS  0 
FOR  1=1536  TO  1700 
E   i,A4CK=CK+A:NEXT 
IF  CK<>19072  THEN  ' 

DATA  STATEMENTS 
N  G  .  "  :  E  N  D 
A  =  USR  t  1  53  6  J 

?   :?   "AUTOMATIC  PROOFREADER  N 
OW  ACTIVATED." 
END 


READ  A : POK 
I 
■   "ERROR   IN 
CHECK  T YP  I 
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1536 
154  2 

1  5  A  B 
!  564 
1560 
15  66 
1  5  ?  2 
15  7  8 
15  84 
1590 

15  96 

16  02 
16  08 
16  14 
16  20 
16  26 
16  32 
16  38 
16  4  4 
16  50 
16  56 
1662 
16  68 
16  7  4 
1680 

168  6 
1692 

169  8 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAT  A 
DATA 
DATA 


1  04 
20  1 
1  92 
1  69 
1  6  9 

0  ,  I 
6  ,  2 

1  69 
6  ,  1 
4  ,  2 
6  ,  1 
1  4  1 
20  3 
93  , 

1  24 

0  ,  0 
24  6 

2  0  1 

1  0  1 
9  6  , 

1  60 

2  00 
20  3 
1  05 
1  65 
1  6  1 
1  33 
1  04 


,  1  6 
,  69 
.  34 
,  7  4 
,  6  , 
8  9  , 
32  , 
,  93 
4  1  , 
28  , 
7  3  , 
,  96 
,  96 
6  ,  2 
,  24 
.  0  , 
,  8  . 
.  3  2 
,  20 
72  . 
.  0  , 
.  1  9 
■  7  4 
,  1  6 
,  20 
p  2  0 
,  20 
,  40 


0,0,1 
,240, 
,  208  , 
,163, 
15  3,2 
0,228 
224,1 
,14  1, 
6  , 
5  ,  1 
2  2  8 
1  6 
4  7  , 
24 
7  6  . 
32  . 
1 


4 
1 

0 

20  1 

.240, 

3,133 

152.7 

16  9.1 

2,40, 

,74.7 

,160 

,41, 

,14  5 

,104 

96 


86  , 

7  ,  2 
243 
26  , 
6  ,  3 
.  1  5 

6  ,  2 
78  , 
24  , 
■  1  4 
.  1  0 
9  ,  0 
238 
!  ,  1 
205 
62 
55  , 

7  .  7 
,  20 
2  ,  1 
28  . 
208 
4  ,  7 
,  3  , 
1  5  , 
,  88 
,  I  7 


26,3 

00,200 

.96,200 

3,200 

,162 

7,74 

08,24  5 

6.169 

1  7  3 

1.95 

5  ,  0 

,13  3 

,125 

15,241 

,238,0 


2  4  1 


2  4  0,  13 
2,24 

3  .  10  4,40 
38,72 

14  5,88 

,249,165 

4,24 

14  5,88 

2  4,  105 

.  16  9,0 

0  ,  i  04  ,  16  8 


Program  3:  ibm  Proofreoder 

180  DIM  L$(500  J  ,  LNUMC5«133  :COLOR  fl,7,7:K 

EY  OFF:CLS:MAX=0;LNUMC«}=65636 ! 
lie  ON  ERROR  GOTO  12a:KEY  1 5 , CHRS t 4 3 +CH 

R*£70):OfJ  KEY(153  GOSUB  64e:KEY  CIS 

)  0N:GOTO  130 
120  RESUME  130 

130  OEF  SEG=&H4e:W-PEEKC&H4A) 
140  ON  ERROR  GOTO  65e : PR  I  NT : PR  I NT"Pr oo f 

reader  Ready." 
150  LINE  INPUT  LI  ;  Y-CSRL IN- INTCLENCLS ) / 

W3-1 iLOCATE  Y , 1 
160  DEF  SEG  =  0;PO!<E  105e,30:POKE  1052,34 

:POKE  ie54,a:POKE  ia55,79:POKE  1056 

,13:P0KE  1057,28tLlNE  INPUT  Lt:DEF 

SEG: IF  L$=""  THEN  150 
170  IF  LEFTtCLS,n  =  "  "  THEN  Lt^MIDKLt, 

2):G0T0  173 
180  IF  VALCLEFTSCLS  .2n=8  AND  MtOtCLl,3 

,  1 )  =  "  "  THEN  L*=MI DSCLS , 4  ) 
190  LNUM-VALCLS3.-TEXTS=MtDICLt,LENtSTRI 

(LNUMn  +  1  y 

2»e  IF  ASCCL*)>57  THEN  269  'no  line  num 

bar,  therefore  command 
219  IF  TEXTt=""  THEN  GOSUB  546: IF  LNUM= 

LNUMCP)  THEN  GOSUB  66»:GOTO  158  ELS 

E  l&e  'delete  t  i  ne 
i29    CKSUM=e:FOR  1=1  TO  LENC L t ) : CKSUM= C C 

KSUM+ASCCM10$CL«, i 3)*l )  AND  255:NEX 

raOCATE  Y,1;PR)NT  CHRt  C  65  +  CKSUM/ 1  6 

)+CHR»C65+CCKSUM  AND  15))+"  "+L« 
230  GOSUB  546: IF  LNUMCP)=LNUM  THEN  LSCP 

)=TEXTS:GOTO  156  'replace  line 
240  GOSUB  586:GOTO  ISO  'insert  the  line 
258  'command  processor.   step  1:  conver 

t  to  uppe  r  case 
268  TEXT«="" :FOR  1=1  TO  LENC LS ) : A=ASCCM 

tOJCLS. I )) :TEXTS=TEXTt+CHH*CA+32«CA 

>96  AND  A<123)) ;NEXT 


278 


280 
2S0 
306 

310 


320 

330 

340 

350 
360 


370 
380 
390 
490 

4  10 

420 

430 
440 

450 
469 

470 


488 
498 


506 
518 

528 

538 
548 

550 
660 

579 
580 

590 
600 

610 

620 

630 
640 
658 


DELlMiTER= INSTR(TEXT« . "  ") : COMMANDS 
=TEXTt : ARGt-"" : I F  DELIMITER  THEN  CO 
MMAND* = LEFT* (TEXTS, DEL 1M ITER- 1) :ARG 
S=MfD*CTEXTS,DELfM)TER  +  .1  )  "separate 

command  from  argument 
IF  COMMANDS <>"L I  ST"  THEN  4  10 
OPEN  "scrn:"  FOR  OUTPUT  AS  #1 
IF  ARG»=""  THEN  F 1 RST=« : P=MAX- 1 : GOT 
0  346 

DELIMtT6R=INSTRtARG«."-") ; IF  DELIMI 
TER=e  THEN  LNUM=VAL( ARG» ) :GOSUB  540 
:F I RST^P :GOTO  340 

FIRST=VALCLEFT»CARGJ,DEL(MITER)):LA 
ST-VALCMIDSCARG*  ,0ELIMITER+1)) 

540:FIRST=:P:LNUM  =  L 
P=0  THEN  P=MAX-1 
N*=MI DSCSTRSC  LNUMt 


LNUM=F IRST :GOSUB 
AST:GOSUB  54B: IF 
FOR  X=FIRST  TO  P 
X)),2  3+"  " 
IF  CKFLAG=6  THEN 


At: 


:GOTO 


378 

CKSUM=0:AS=NS+LtCX) :FOR  1=1  TO  LEN( 
AS) :CKSUM=£CKSUM+ASCCMI DSCAS, I ) )*1 ) 

AND  255 : NEXT: A* =CHRtC 65+CKSUM/ 16)+ 
CHRI(65+CCKSUM  AND  15))+"  " 
PR  I  NT  #1  , AI+NS  +  LSCX) 
IF  INKEYt<>*'"  THEN  X-P 
NEXT  :CLOSE  #1:CKFLAG=0 
GOTO  139 

IF  COMMANDt="LLI ST"  THEN 
:  "  FOR  OUTPUT  AS  #1  :GOTO 
IF  COMMANDS = "CHECK"  THEN 
OTO  29B 
IF  COMMANDS c> "SAVE"  THEN 


OPEN  " 

300 

CKFLAG 


I  p  t  1 


1  :G 


GOSUB  600;OPEN 
1  : ARG$  =  "  "  ;GOTO 
IF  COMMAND  I<:>"L 
GOSUB  660 -.OPEN 
;MAX  =  0:P=;0 
WHI LE  NOT  EOFC 1 
NUMCP)  =:VAL(  L$)  : 
RS(VALCLS)) )+ 1 3 
MAX=P ;CLOS£  ttl : 
IF  COMMANOS=:"NE 

program  -    Are 
S(  Lt  ,  1  )  =  "y"  OR 

MAX=0:GOTO  130 
IF  COMMAND*="BA 
0:ON  ERROR  GOTO 
IF  COMMAN0S="FI 

138 
PRfNT"Synta>c  er 
'find  line 
P  =  6:VifHILE  LNUM> 
P+ 1 :WEND:ReTURN 
'delete  line 
MAX=MAX- 1 : FOR  X 
UM ( X  +  1  )  :  L  1 1  X )  =  L 
'  i  rv  s  e  f  t  line 
MAX  =  MAX+  1  :FOR  X 
LNUMCX)=LNUM(X- 
T-.  LS(P)=TEXTt:L 
' f  i  I e  n  ame  ad  j  u  s 
IF  LEFTSCARGS  ,  1 

ELSE  ARGS-MIDS 
IF  RIGHTtCARGS. 
S=LEFT*CARGS , LE 
IF  INSTR(ARGS," 
+  "  -BAS" 
RETURN 

PRI NT"S  topped  .  " 
PRINT  "Error  *" 


450 

ARG*  FOR  OUTPUT  AS  » 

300 

OAD"  THEN  490 

ARGS  'FOR  I  NPUT  AS  #  1 

)  : L INE  1 NPUT  #1  ,LS:  L 

LtCP) =M1 DStLS . LEN( ST 

; P=P+1 :WEND 

GOTO  130 

W"  THEN  INPUT  "Erase 

you  sure";LS;IF  LEFT 

LEFTSCLS ,  1  3  =  "Y"  THEN 

:ELSE  138 

SIC"  THEN  COLOR  7,0, 

0:CLS;END 
LES"  THEN  FILES:GOTO 

r  or  "-.GOTO  136 

LNUMCP)  AND  P<MAX;P= 


=P  TO  MAX : LNUMLX) =LN 
S(X+  1  3 :NEXT :RETURN 

=MAX  TO  P+1  STEP  -1 : 

1  3  iLtCX)=L»CX-l)  :NEX 

NUM(P)-LNUM:RETURN 

tme  n  t  s 

)<>CHRtC34)  THEN  520 

CARG$.2) 

1)=CHRSC34)  THEN  ARG 

NCARGS 3-1 ) 

.  ")  =  0  THEN  ARGS^ARGS 


:RETURN  150 
;ERR:RESUME  150 
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win  I    jT^  Machine  Language  Entry  Program 

I  w  I  k.#m  For  Commodore  64  And  Unexpanded  VIC-20 


Charles  Brannon,  Program  Editor 


MIX  is  a  labor-saving  utility  that  allows  almost 
fail-safe  entry  of  machine  language  programs  pub- 
lished in  COMPUTE!.  You  need  to  know  nothing 
about  machine  language  to  use  MLX—it  was  de- 
signed for  everyone. 


MLX  is  a  new  way  to  enter  long  machine  lan- 
guage (ML)  programs  with  a  minimum  of  fuss. 
MLX  lets  you  enter  the  numbers  from  a  special 
list  that  looks  similar  to  BASIC  DATA  state- 
ments. It  checks  your  typing  on  a  line-by-Iine 
basis.  It  won't  let  you  enter  illegal  characters 
when  you  should  be  typing  numbers.  It  won't  let 
you  enter  numbers  greater  than  255  (forbidden  in 
ML).  It  won't  let  you  enter  the  wrong  numbers 
on  the  wrong  line.  In  addition,  MLX  creates  a 
ready-to-use  tape  or  disk  file. 

Using  MLX 

Type  in  and  save  the  appropriate  version  of  MLX 
(you'll  want  to  use  it  in  the  future).  When  you're 
ready  to  type  in  an  ML  program,  run  MLX.  MLX 
for  the  64  asks  you  for  two  numbers:  the  starting 
address  and  the  ending  address.  These  numbers 
are  given  in  the  article  accompanying  the  ML 
program.  Tiny  MLX  for  the  unexpanded  VIC  does 
not  ask  for  the  starting  and  ending  address  of  the 
program  to  be  entered.  Instead,  this  information 
must  be  included  in  line  210.  The  values  in  line 
210  of  Tiny  MLX  as  listed  here  are  for  the  "Spi- 
ders" program  in  this  issue.  Line  100  will  also 
have  to  be  adjusted  for  each  program  you  type  in 
with  Tiny  MLX.  Refer  to  the  program's  article  for 
details. 

When  you  run  MLX,  you'll  see  a  prompt 
corresponding  to  the  starting  address.  The 
prompt  is  the  current  line  you  are  entering  from 
the  listing.  It  increases  by  six  each  time  you  enter 
a  line.  That's  because  each  line  has  seven  num- 
bers— six  actual  data  numbers  plus  a  checksum 
number.  The  checksum  verifies  that  you  typed 
the  previous  six  numbers  correctly.  If  you  enter 
any  of  the  six  numbers  wrong,  or  enter  the 
checksum  wrong,  the  computer  rings  a  buzzer 
and  prompts  you  to  reenter  the  line.  If  you  enter 
it  correctly,  a  bell  tone  sounds  and  you  continue 
to  the  next  line. 

MLX  accepts  only  numbers  as  input.  If  you 
make  a  typing  error,  press  the  INST/DEL  key; 


the  entire  number  is  deleted.  You  can  press  it  as 
many  times  as  necessary  back  to  the  start  of  the 
line.  If  you  enter  three-digit  numbers  as  listed, 
the  computer  automatically  prints  the  comma 
and  goes  on  to  accept  the  next  number.  If  you 
enter  less  than  three  digits,  you  can  press  either 
the  space  bar  or  RETURN  key  to  advance  to  the 
next  number.  The  checksum  automatically  ap- 
pears in  inverse  video  for  emphasis. 

To  simplify  your  typing,  64  MLX  redefines 
part  of  the  keyboard  as  a  numeric  keypad  (lines 
581-584): 


U    I    o 

7    8 

9 

H    J    K    L 

become    0    4    5 

6 

M    ,    . 

1     2 

3 

64  MLX  Commands 

When  you  finish  typing  an  ML  listing  (assuming 
you  type  it  all  in  one  session),  you  can  then  save 
the  completed  program  on  tape  or  disk.  Follow 
the  screen  instructions.  If  you  get  any  errors 
while  saving,  you  probably  have  a  bad  disk,  or 
the  disk  is  full,  or  you've  made  a  typo  when 
entering  the  MLX  program  itself. 

You  don't  have  to  enter  the  whole  ML  pro- 
gram in  one  sitting.  MLX  lets  you  enter  as  much 
as  you  want,  save  it,  and  then  reload  the  file 
from  tape  or  disk  later.  64  MLX  recognizes  these 
commands: 

SHIFT-S:  Save 
SHIFT-L:  toad 
SHIFT-N:  New  Address 
SHIFT-D:  Display 

When  you  enter  a  command,  MLX  jumps 
out  of  the  line  you've  been  typing,  so  we  recom- 
mend you  do  it  at  a  new  prompt.  Use  the  Save 
command  to  save  what  you've  been  working  on. 
It  will  save  on  tape  or  disk  as  if  you've  finished, 
but  the  tape  or  disk  won't  work,  of  course,  until 
you  finish  the  typing.  Remember  what  address 
you  stop  at.  The  next  time  you  run  MLX,  answer 
all  the  prompts  as  you  did  before,  then  insert  the 
disk  or  tape.  When  you  get  to  the  entry  prompt, 
press  SHlFT-L  to  reload  the  partly  completed  file 
into  memory.  Then  use  the  New  Address  com- 
mand to  resume  typing. 

To  use  the  New  Address  command,  press 
SHIFT-N  and  enter  the  address  where  you  pre- 
viously stopped.  The  prompt  will  change,  and 
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you  can  then  continue  typing.  Always  enter  a 
New  Address  that  matches  up  with  one  of  the 
line  numbers  in  the  special  listing,  or  else  the 
checksum  won't  work.  The  Display  command 
lets  you  display  a  section  of  your  typing.  After 
you  press  SHIFT-D,  enter  two  addresses  within 
the  line  number  range  of  the  listing.  You  can 
abort  the  listing  by  pressing  any  key. 

Tiny  MLX  Commands 

To  squeeze  Tiny  MLX  into  the  unexpanded  VIC 
and  still  leave  room  for  the  ML  program  being 
entered,  all  the  special  commands  of  the  64  ver- 
sion had  to  be  omitted,  as  well  as  the  provision 
for  the  redefined  keyboard.  Since  Tiny  MLX  has 
no  provisions  for  reloading  a  partially  completed 
program,  you  must  enter  all  the  ML  data  in  one 
sitting.  When  you  finish  typing  an  ML  listing, 
you  can  then  save  the  completed  program  on 
tape  or  disk.  Follow  the  screen  instructions.  If 
you  get  any  errors  while  saving,  you  probably 
have  a  bad  disk,  or  the  disk  is  full,  or  you  made 
a  typo  when  entering  the  MLX  program  itself. 


Program  1:  64MLX 

10  REM  LINES  CHANGED  FROM  MLX  VERSION  2.00 
{SPACElARE  750,765,770  AND  860    :rem  50 

20  REM  LINE  CHANGED  FROM  MLX  VERSION  2.01  I 
S  300  sJ^em  147 

100  PRINT"fCLRlg6|";CHR$(142)fCHR?(8);:P0KE 
53281, 1:POKE53280,1  srem  67 

101  POKE  788, 52: REM  DISABLE  RUN/STOP 

irem  119 
110  PRINT" {RVSl {39  SPACES}" f  srem  176 
120  PRINT" ERVS) {14  SPACES} {RIGHT} [OFF 31*3 £ 

{rVS} {RIGHT}  {right} {2  SPACES} i*5 {offT 

i*i£{RVS}£{RVS) {14  SPACES}";  irem  250 
130  PRINT."  { RVS  j{  14  SPACES  }{ RIGHT  }  gG3 

{RIGHT}  [2  RIGHT}  {OFF}£{RVS}£i*l 

{OFFlg*3{RVS}{l4  SPACEST";  : rem  35 
140  PRINT" {RVS} {41  SPACES}"  : rem  120 
200  PRI NT " { 2  DOWN } { PUR } { BLK }  MACH I NE  LANGUA 

GE  EDITOR  VERSION  2. 02 {5  DOWN}": rem  238 
210  PRINT"E5H2  UP} STARTING  ADDRESS? 

{8  SPACES} {9  LEFT}";  : rem  143 

215  INPUTS:F=l-FsC?=CHR?(31+119*F)  : rem  166 
220  IFS<256OR{S>40960ANDS<49152)ORS>53247TH 

ENGOSUB3000:GOTO210  : rem  235 

225  PRINT: PRINT: PRINT  ; rem  180 

230  PRINT"i5g{2  UP}END1NG  ADDRESS? 

{8  SPACES} {9  LEFT}"; jINPUTB:P=l-F:C5=CH 

R$(31+119*F)  :rem  20 

240  IFE<256OR(E>40960ANDE<49152)ORE>53247TH 

ENGOSUB3000:GOTO230  : rem  183 

250  IPE<STHENPRINTC$r" {RVS} ENDING  <  START 

{2  SPACES}" :GOSUB1000 1  GOTO  230  :rem  176 
260  PRINT: PRINT: PRINT  irem  179 

300  PRINT"ECLR}"fCHR${14):AD=S       :rem  56 
310  A=l :PRINTRIGHT$ ( "0000"+MlD$  CSTR$ (AD) , 2 ) 

,5);":";  '    : rem  33 

315  F0RJ=AT06  :rem  33 

320  GOSUB570!lFN=-lTHENJ=J+N:GOTO320 

:rera  228 
390  IFN=-211THEN  710  irem  62 


400  IFN=~204THEN  790  :rem  64 

410  IFN=-206THENPRINT:INPUT"{DOWN}ENTER  NEW 

ADDRESS ";ZZ  srem  44 

415  IPN=-206THEN1PZZ<SORZZ>ETHENPRINT"{RVS} 

OUT  OF  RANGE" :GOSUB1000;GOTO410:rem  225 
417  IFN=-206THENAD=ZZsPRINTjGOTO310:rem  238 
420  IF  No-196  THEN  480  :  rem  133 

430  PRINT:INPUT"DISPLAY:PROM"fFtPRINT, "TO"; 

:INPUTT  :rem  234 

440  IFF<SORF>EORT<SORT>ETHENPRINT"AT  LEAST" 

;S;"{LEFT},  NOT  MORE  THAN" ;E:GOTO430 

:rem  159 

450  F0RI=FTOTSTEP6 ! PRINT :PRINTRIGHT$ ("0000" 
+MID$(STR?(I),2),5);":";         srem  30 

451  FORK=0TO5;N=PEEK(I+K) :PRINTRIGHT$( "00"+ 
MID$(STR9(N),2),3);","f  trem  66 

460  GETA|:IFA$>""THENPRINT: PRINT :GOTO310 

srem  25 
470  NEXTKsPRINTCHR${20) ; sNEXTI s PRINT s PRINT: 

GOTO310  srem  50 

480  IFN<0  THEN  PRINT:GOTO310  srem  168 
490  A(J)=NrNEXTJ  ;rem  199 

500  CKSUM=AD-INT ( AD/256 ) *256 s F0RI=1T06 : CKSU 

M=(CKSUM+A(I) )AND255:NEXT       srem  200 

510  PRINTCHR$(18) ; :GOSUB570: PRINTCHR$ ( 146) ; 

:rem  94 

511  IFN=-1THENA=6:G0T0315  :rem  254 
515  PRINTCHR$(20) sIFN=CKSUMTHEN530  srem  122 
520  PRINT: PRINT"LINE  ENTERED  WRONG  :  RE-ENT 

ER":PRINT:GOSUB1000:GOTO310  : rem  176 
530  GOSUB2000  : rem  218 

540  F0RI=1T06:P0KEAD+I-1,A(I) !NEXT:P0KE5427 

2,0iPOKE54273,0  :rem  227 

550  AD=AD+6sIF  AD<E  THEN  310  :rem  212 
560  GOTO  710  :rem  108 

570  N=0:Z=0  :rem  88 

580  PRINT" E£3"f  srem  81 

581  GETA$:IFA$=""THEN581  srem  95 

582  AV=-(A$="M" )-2* (A$=" , " ) -3* (A$=" . " )-4* (A 
$="J")-5*(A$="K")-6*(A$="L")     :rem  41 

583  AV=AV-7* (A$="U" )-8* (A$="I" )-9* (A$="0" ) : 
IFA$="H"THENA$="0"  srem  134 

584  IPAV>0THENA$=CHR$(48+AV)        :rera  134 

585  PRINTCHR$(20); ;A=ASC(A$) iIFA=130RA=440R 
A=32THEN670  srem  229 

590  IFA>128THENN=-A: RETURN  srem  137 
600  IFAO20  THEN  630  :rem  10 

610  GOSUB690 : I FI=1ANDT=44THENN=-1 SPRINT" 

{OFF} {left}  {left}"; :GOTO690     srem  62 
620  GOTO570  srem  109 

630  IFA<48ORA>57THEN580  srem  105 

640  PRINTA$; sN=N*10+A-48  srem  106 

650  IFN>255  THEN  A=20:GOSUB1000 sGOTO600 

srem  229 
660  Z=Z+lsIFZ<3THEN580  srem  71 

670  IFZ=0THENGOSUB1000sGOTO570  srem  114 
680  PRINT", "; sRETURN  srem  240 

690  S%=PEEK( 209 ) +256*PEEK { 210 ) +PEEK( 211) 

srem  149 

691  F0RI=lT03sT=PEEK(S%-I)  srem  67 
695  IFT<>44ANDT<>58THENPOKES%-I,32sNEXT 

srem  205 
700  PRINTLEFT$("{3  LEFT}" , I-l) ;: RETURN 

s  rem  7 
710  PRINT"{CLR){RVS}***  SAVE  ***{3  DOWN}" 

srem  236 

715  PRINT" {2  DOWN} (PRESS  {RVS } RETURN {OFF}  A 

LONE  TO  CANCEL  SAVE)  {DOWN}""     Trem  106 

720  F$=""sINPUT"{DOWN}  FILENAME" ;F$ :IFF$=" " 

THENPRINTs PRINT :GOTO310  srem  71 

730  PRINT: PRINT" {2  DOWN} {RVS lTtOFF}APE  OR 

{RVS}D{OFF}lSKs  (T/D) "  srem  228 

740  GETA$sIFA$<>"T"ANDA$<>"D"THEN740srem  36 
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750  DV=1-7*(A$="D") :IFDV=8THENF$="0: "+F9S0P 
EN15,8,15,  ■■S"+P$:CLOSE15        : rem  212 

760  T$=FS :ZK=PEEK{53)+256*PEEK{54)-LEN(T5) : 
POKE782,ZK/256  trem  3 

762  POKE781,ZK-PEEK(782)*256:POKE780,LEN{T$ 
):SYS65469  :rem  109 

763  POKE780 , 1 : POKE78 I , DV : P0KE782 , 1 ! SYS65466 

:rera  59 

765  K=S:POKE254,K/256:POKE253,K-PEEK(254)*2 
56:POKE780,253  : rem  17 

766  K=E+l!POKE782,K/256iPOKE7Bl,K-PEEK(782) 
*256:SYS65496  :rem  235 

770  IF(PEEK( 783 ) ANDl )0R( 191ANDST)THEN780 

:reni  111 

775  PRINT"{D0WN)D0NE. {DOWN3":GOTO310 

;rem  113 

780  PRINT" {DOWN  J  ERROR  ON  SAVE. {2  SPACES ItRY 

AGAIN. "sIFDV=lTHEN720  : rem  171 

781  0PEN15 ,8,15 : INPUT* 1 5 , El  5 , E2$ : PRINTEl ? ; E 
2$:CLOSE15;GOTO720  :rem  103 

790  PRINT"{clr! [RVS}***  LOAD  ***{2  DOWN}" 

:rem  212 
795  PRINT" {2  DOWN} (PRESS  ( RVS } RETURN [ OFF }  A 

LONE  TO  CANCEL  LOAD)"  : rem  82 

800  F$="" :INPUT"{2  DOWN]  FILENAME" 7F$ : I FF$= 

""THENPRINT:GOTO310  :rera  144 

810  PRINT: PRINT" {2  DOWN} {RVS }t{oFF}APE  OR 

{RVS}D[OFFJISK:  (T/D)"  :rem227 

820  GETA$:IFA$<>"T"ANDAf<>"D"THEN820:rem  34 
830  DV=1-7*(A$="D") ;IFDV=8THENF$="0: "+F$ 

srera  157 

840  T$=F$:ZK=PEEK{53)+256*PEEK(54)~LEN(T$) : 
POKE782,ZK/256  :rem  2 

841  POKE781 , ZK-PEEK( 782 ) *256 :POKE780,LEN (T$ 
):SYS65469  :rem  107 

845  POKE780 , 1 s P0KE7ei , DV i P0KE7 82 , 1 : SYS65466 

:rem  70 
850  POKE780,0sSYS65493  :rem  11 

860  IF C PEEK<  783 ) ANDl ) OR( 1 91 ANDST ) THEN870 

iTem   ill 

865  PRINT" (DOWNJDONE. ":GOTO310       srem  96 

870  PRINT" {DOWN 3 ERROR  ON  LOAD. {2  SPACES }TRY 

AGAIN. {DOWnT" :IFDV=1THEN800    ; rem  172 

880  0PEN15 , 8,15: INPUT#15 ,E1? ,E2$ :PRINTE1$ ; E 

2$:CLOSE15:GOTOa00  : rem  102 

1000  REM  BUZZER  : rem  135 

1001  POKE54296 , 15 : POKE54277 , 45 : POKE54278 ,16 
5  ;rem  207 

1002  POKE54276,33:POKE  54273 ,6 :POKE54272 ,5 

:rem  42 

1003  FORT=1TO200:NEXT:POKES4276,32:POKE5427 
3,0:POKE54272,0jRETURN         : rem  202 

2000  REM  BELL  SOUND  srem  78 

2001  POKE54296,15:POKE54277,0;POKE54278,247 

srem  152 

2002  POKE  54276, 17:POKE54273,40;POKE54272,0 

srem  86 

2003  FORT=1TO100 :NEXT  s  POKE54276 , 16 ! RETURN 

:rem  57 

3000  PRINTC$;"{RVS}NOT  ZERO  PAGE  OR  ROM": GO 

TO1000  I rem  89 


Program  2:  vie  Tiny  mlx 

100  POKE55,0sPOKE56,25tCLR  :rem  8 

210  S=6405:E=7676  :rem  136 

300  PRINT" {CLR}";CHR$( 14 )!AD=S       : rem  56 
310  PRINTRIGHT$("0000"+MID${STR$(AD),2K5); 
":"; !F0RJ=1T06  : rem  234 

320  GOSUB570:IFN=-1THENJ=J+N:GOTO320 

srem  228 


480  IFN<0THENPRINTsGOTO310  : rem  168 

490  A(J)=N:NEXTJ  srem  199 

500  CKSUM=AD-INT( AD/256 )*256:F0RI=1T06:CKSU 

M=(CKSUM+A(I) )AND255:NEXT       : rem  200 
510  PRINTCHR5(18); tGOSUB570:PRINTCHR$(20) 

srem  234 
515  IFN=CKSUHTHEN530  : rem  255 

520  PRINT: PRINT "LINE  ENTERED  WRONG" s PRINT "R 

E-ENTER" : PRINT !GOSUB1000:GOTO3 10 

:rem  129 
530  GOSUB2000  srem  218 

540  FORI=lT06:POKEAD+I-l,A{l) sNEXT   : rem  80 
550  AD=AD+6sIFAD<ETHEN310  srem  212 

560  GOTO710  srem  108 

570  N=0:Z=0  srem  88 

580  PRINT" E+§";  srem  79 

581  GETA$:IFA$=""THEN581  srem  95 
585  PRINTCHR$(20)rsA=ASC(A$)!lPA=13ORA=44OR 

A=32THEN670  srem  229 

590  IPA>128THENN=-As RETURN  srem  137 

600  IFAO20  THEN  630  srem  10 

610  GOSOB690:IFI=1ANDT=44THENN=-1:PRIKT" 

{LEFT}  {LEFT}"; :GOTO690         srem  172 
620  GOTO570  srem  109 

630  IFA<48ORA>57THENS80  srem  105 

640  PRINTA$;:fcr=N*10+A-4B  srem  106 

650  IFN>255  THEN  A=20sGOSUB1000 sGOTO600 

srem  229 
660  Z=Z+lsIFZ<3THEN580  srem  71 

670  IFZ=0THENGOSUB1000;GOTO570      srem  114 
680  PRINT", "r sRETURN  : rem  240 

690  S%=PEEK{209)+256*PEEK(210)+PEEK(211) 

srem  149 
692  P0RI=1T03!T=PEEK(S%-I)  srem  68 

695  IFT<>44ANDT<>58THENP0KES%-I,32:NEXT 

; rem  205 
700  PRINTLEFT9("{3  LEFT }", I-l) ;: RETURN 

srem  7 
710  PRINT" ICLR) {RVS}***  SAVE  ***{3  DOWN}" 

srem  236 
720  INPUT" {DOWN]  FILENAME" ;P$  srem  228 
730  PRINT: PRINT" {2  DOWN] {RVS }t{ OFF} APE  OR 

{RVS]D{0FF}ISK:  (T/D) "  srem  228 

740  GETA$:IFA9<>"T"ANDA'?'<>"D"THEN740:rem  36 
750  DV=1-7*{A$="D") :IFDV=8THENF$="0s"+F$ 

srem  158 

760  T$=F$sZK=PEEK{53)+256*PEEK(54)-LEN(T$): 

POKE782,ZK/256  srem  3 

762  POKE781,ZK-PEEKt782)*2S6:POKE780,LEN(T$ 
) SSYS65469  srem  109 

763  POKE780 , 1 5 POKE781 , DV t POKE782 , 1 : SYS65466 

s  rem  69 

765  POKE254 , S/256 «POKE253 , S-PEEK( 254) *256 s P 
OKE780,253  srem  12 

766  POKE782 , E/256 i P0KE781 , E-PEEK ( 782 ) *256 : S 
YS65496  srera  124 

770  IF(PEEK(783)AND1)0RCST  AND191)THEN780 

srem  111 
775  PRINT" {D0WN}D0NE." SEND  srem  106 

780  PRINT" {DOWNJERROR  ON  SAVE. {2  SPACESItRY 

AGAIN. ":IFDV=1THEN7 20  srem  171 

781  OPENl 5,8,15s  INPUT* 1 5 , El$ , E2$  s  PRINTEl $ ; E 
2$sCLOSE15  5GOTO720  srem  103 

782  GOTO720  srem  115 
845  POKE780 , 1 : P0KE781 , DV » POKE782 , 1 s  SYS65466 

: rem  70 

1000  REM  BELL  TONE  srem  250 

1001  POKE36878,15:POKE36874,190     srem  206 

1002  FORW=lTO300sNEXTW  srem  117 

1003  POKE36878,0sPOKE36874,0sRETURN  srem  74 

2000  REM  BELL  SOUND  srem  78 

2001  FORW=15TO0STEP-lsPOKE36878,WsPOKE36876 
,240:NEXTW  srem  22 

2002  POKE36876, 05 RETURN  srem  119 
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JIL  ATARI^  fo"'"e'^s/^'c.    COMMODORE 

^■Xfmlf^l%l  eMLeLouai,       s,s«     pSer S335      _     INTERFACES  DtSK  DRIVES 


600XL CALL 

800XL CALL 

®  J984    Atsri,  Inc..     All  rights  reserved. 


DISK  DRIVES 

nana  1000  $29a 

Asira  2001      5549 

Indus  GT J309 

Trak  AT-02    $329 

TraKAT-t  S319 

Trak  AT-D4   Call 

Astra  1620  (Dual)    .    .  $499 

Peroom  Call 

Atari  1060    $249 

MEMORIES 

Mlcrobils64K(XU  .  S1 15 
MosalR48K(40O)  ...  $98 
Mosaic  64K  (400/800)     Call 

Mosaic  32K  $68 

Al8ri64K(6O0XL) Call 

OTHER  ATARI 

400 Keyboard  ., .    .-    Call        ATR-BOOO  (64K)  S4B9 

Koala  Pad   $67        ATR-aoOO  (16K)  S359 

Chalkboard  Pad   $75        Alien  Voice  Box    $ga 

Bi!-3  BO  Column    , ,  . .  $!28        1010  Recorder $74 

ATARI  SOFTWARE 


INTERFACES 

Axiom 048    Call 

Apa  Face    Call 

Alari850(lnStock|  ..  $189 

Intorfasi  1    $150 

Microbits  1150 Call 

R-Verler  Call 

DIRECT  PRINTERS 

Axiom  AT-100   $195 

Alari  1027    $289 

Axiom  550  AT    $259 

Axiom  700  AT    $469 

Atari  1025    $299 

DIRECT  MODEMS 

MIcrobilslOOOC  S128 


MISCELLANEOUS 

Syn  Calc  (D)  S59 

Syn  File  (0|  S59 

Syn  Trend  ID)     ,  S48 

Syn  Com  (D|  S29 

Syn  Cfiron  (Dl     .  S29 

Decathlon  (R)  $29 

Drols  (D)  ■  S23 

Gyruss  (R)  ,  531 

Heist  (D) S23 

Bruce  Lee  (C/D)  $27 

Universe  (D)  Call 

Quesiron  (D|       .      .  $34 

Koala  Colonng  I  $30 

Koala  Logo  Design  S27 

Bumble  Games  (D)  S27 

Miles  Accounting  Call 

Wortd  Gtst.  Baseball  SZ3 

Grrdrunrer  (R)  S20 

Sargon  II  (C/D)  S23 

Millionaire  (D)  S34 

Castle Woltenstein(D|  $20 

OdestaCtie9s(D)   $46 

Financial  Wizard  (D)  . .  $41 

Ultima  111(D)    $39 

ADVENTURE  \HTL 

Ultra  Disassembler  ID)  $33 

DisheylD)    $33 

Adv.  1-12  (each)  (C)  . . .  $18 
Saga  M2(Bach)|D)  . .  $27 
ATARI 

Alari WrilerlR)   $68 

Paint  (D) $30 

Microsoft  Basic  II  (R)  .  $64 

Visicalc(D)    $139 

HomeFlleMgr(D)  ...  $36 
Assembler  Editor  (R)    .  $44 

Qix(R)    $32 

Dig  DuglR)    $32 

Alari  Logo  (R)   $72 

Ms,  Pac  Man  (R).  S33 

Jousi  (H)  $33 

Donkey  Kong  Jr.  (R)      $35 
Computer  Chess  (R)      $24 
AVALON  HILL 
Telengard    .  (C)$16(D)$19 
Close  Assault   (C)  20(D)  23 

TAC(D)     $27 

BRODEHBUND 

Arcade  Machine(D(   ..$39 

Bank  SI.  Writer  (D)    ...  $46 

Opor.  Whirlwind  (D)    .,  $27 

ChODli'tor    .  |D|$23(R)$29 

CBS  SOFTWARE  .      ,  Call 

CONTINENTAL 

Home  Accountant  (D)     $48 

Tax  Advantage(D)    . . .  $45 

COUNTERPOINTSW     Call 

DATASOFT 

Pooyan  (C/D)  $20 

TelBtalK(D)    $33 

Graphic  Ma5t8r(D)  ...  $23 

Micropainter(D)   $23 

Zaxxon  (C/D)   $27 

EASTERN  HOUSE 
Monkey  Wrench  II    ...  $51 
EDUCATIONAL  SW 

Tricky  1,2,3  or  4 $15 

Tricky5-13 $22 

EPYX 

Dragon  Riders  (C/D)   ..$27 

Temple  APS  (C/D)  - .  - ,  $27 

Jumpman(C/D) $27 

FIRST  STAR 

Boulder Dsh  (C/D) 20 (R)  27 

Bristles  (C/D) $20 

Flip  Flop  (C/D) $20 


GAMESTAR 

Football  (C/D)  $21 

Baseball  (C/D) $21 

INFOCOM 

Zorkl.llorlll(D)   $27 

DeadMne(D)    $34 

Starcross(D) $27 

Suspended  (D)    ......  $34 

Wltness(D)  $34 

Planetlall(D) $34 

Enchanler(D)   $34 

Infidel  (D) S34 

KRELLSAT    Call 

INTELL.  STATEMENTS 
Prof.  Blackjack  (D)   ...  $46 
UK 

Letter  Perfect  (D)    $74 

Data  Perfect  (D)    $74 

Spell  Perfect  (D)   $56 

Letter  PertecKR)    J74 

MICROPROSE 

Solo  Flight  (D) $26 

Hellcat  Ace  (C/D)    ....  $23 
MONARCH 

ABCCompiler(D)  $55 

OPTIMIZED  SYSTEMS 

Action  (R)    $65 

Basic  XL  (R> S65 

Mac  65(D)   $58 

C-65(D)    $58 

Bug  65(0)   $23 

PARKER  BROS 

A5trochase{R)    $33 

Death Slar(R)   $33 

Q-Bert(R) $33 

PopeyefRl $33 

QUALITY  SW 

Return  of  HerCUles{D)   $22 

AliBaba(O)  $22 

RESTON 

Moviemaker(D) $45 

SCARBOROUGH  SYS. 

MastertypB(D/R) $27 

Songwrller(D) $27 

SCHOOL  WIZWARE  .  Call 
SIERRA  ON-LINE 

Homeword(D) $46 

Ultima  11(D)  S39 

Dark  Crystal  (D)    $26 

Wiz.  &  Princess(D)  . . .  S22 

SPINNAKER 

Snooper  Troop  1,2(0)  .  $30 

Moat  Amazing  |D)  ...  $27 

Kids  on  Keys  (D)  $20 

Tralns(D) $27 

Delta  Drawing  (R)   $27 

Aerobics  (D)    $34 

STRATEGIC  SIM. 

Broadsides (D|    $27 

Carrier  Force  (D) $39 

Combat  Leader  (D)  ...  $27 

Rails  West  (D)  $27 

Epidemic  {D(  $23 

Eagle5(D)    $27 

Cosmic  Ball  or  11(D)  ..  $27 

SUBLOQIC 

Flight  Simulator  11(0)  .  $36 

Pinball{C/D[    $20 

SYNAPSE 

File  Manager  (R)  $54 

Fori  Apocaiypse(C/D)    $23 
Dimension  X  (C/D)    ...  $23 

Blue  Max  (C/Di  $23 

EncounlerlD/R)    $23 

Zepplin(C/D)  $23 

Pharoah'sCurse(C/D)    $23 
TRONIX 

S.A.M.(O) $39 

P.M.Anlmalor(D)  ...  $29 

Juioe(C/D) $20 

ChatlerbeejO}    $27 


SI  643 

$310 
S379 
S449 
$888 

S259 
5378 


DIABLO 

630  Letter  Qual 
SILVER  REED 
EXP  400  Ltr.  Oual, 
EXP  600  Ltr.  Oual 
EXP  550  Ltr.  Qual, 
EXP  770  Ltr.  Qual 
STAR 
Gemini  10X       ,    . 

Gemini  15X  

Delta  10  5378 

Delta  15  S519 

Radix  10  S549 

Radix  15  S645 

Power  Type  .     Call 

TOSHIBA 

1340    3788 

1351     S1299 

NEC 

3510  $1259 

3530  $1259 

3550  $1598 

7710/7730    $1719 


AMDEK 
V300  G 
V300  A       . 
V310  G  (IBM) 
V310  A  (IBM) 

Color  I  +    S269 

Color  II  +    $399 

Color  III $349 

Color  IV  (IBM)  5699 

PRINCETON  GRAPHICS 
MAX  12  (Amber)  ,    .     $178 
'HX   12  (RGB)  $489 

SR   12  (RGB)    $619 

SUPER  5 

lOOA  (Amber)  $99 

500G  (IBM  with  tilt)      $126 
500A  (IBM  with  lilt) 


CITOH 

Prowrller  $335 

Prowrltorll    $569 

Starwriter   $929 

Prinlmasler $1198 

OKI  DATA 

82A    Call 

84P    Call 

92  .  ,    .  $409 

93    Call 

DAISYWRITEfl 

2000 $995 

MANNESMANN 

160L    $559 

Spirit   $299 

JUKI 

8100    $419 

ABATI 

LQ  20P  LIr  Qual  S37B 

PANASONIC 

1090      $255 

1091     $309 

1092    $458 

MONITORS 

SAKATA 

S139       SCIOO  (Color) 

S149       lOOOG  (Green) 

SI  55       TAXAN 

S165       100  Green  . . 

105  Amber $125 

210  RGB/Composite  $269 
400  RGB  Med.Res,  ,  $296 
415  RGB  Hi-Bes.  .  S429 
420  RGB  Hi-Res.(IBM)S479 
NEC 

JB  1280  (Grn)       $99 

JB  1201  (Grn) $145 

JB  1205  (Amber)  ,  S145 
ZENITH 

Green       $85 

Amber  ,  -  ,     $95 


$239 
$99 


$115 


$126 

MODEMS 


HAYES 

Smarlmodem   $209 

Smarlmodem  1200  . .  $498 
Micromodem  II   .....  $259 

WIcromodem  lie  $239 

PROMETHIUS 
Promodem  1200     ...   1 


COSMIC 
COMPUTERS 

727  BREA  CANYON  RD.,  SUITE  16 
WALNUT,  CA  91789 

(800)  626-7642 


PLEASE  FOR  ORDERS  ONLY 
SORRY,  NO  COD'S 


IN 


CALIF.  (71 4)  594-5204 

FOR  TECHNICAL  INFO,  ORDER  INQUIRIES, 

Add  $2.50  shippino  per  SDtlwjre  orner  in  continental  U  S.  Add  $5. 00 
shipping  per  software  order  lor  AK,  HI,  FPO-APO.  Ado  $10.00  or  15% 
(whichever  Is  greater)  per  soltware  order  lor  non-U. S.  Call  tor  cost  ol 
hardware  shipping.  Calil.  residents  add  6'AK  sales  lax.  Cashiers 
checks  or  money  orders  tilled  witNn  24  hours  lor  Items  In  stock. 
Personal  checks  require  4  weeks  to  clear.  MasterCard  and  Visa  OK  tor 
sotiware  only  within  conllnenlalU.S.,  add  3Vi  surcharge.  Include  card 
nc,  expiration  dale  and  signature.  Due  to  our  low  prices,  all  sales  are 
final.  All  detective  returns  must  have  a  return  aulhori;sliori  number. 
Please  call  to  obtain  one  before  returning  goods  lor  replacement  or 
repair.  Prices  &  availability  subiect  to  change. 


INTERFACES 

Ttie  Connection    $85 

Bus  Card  $149 

Cardco  Q  +   $69 

Cardoo  B    Call 

MSDdEEE)   $98 

Cardco  5  Slot    . . $48 

Grappler  C  D  $109 

DIRECT  MODEMS 

Hesmodem  $53 

1650  Automodem  $99 

1600  Modem Call 

Westridae  Modem      .  Call 
80  COLUMN  BDS 

Batteries 80 Col    ....  $149 

Video  Pak  80  $129 

ZeO  Video  Pak $209 


DtSK  DRIVES 

MSD(170K)    $349 

MSD(Dual)(170Kx2)  .  $539 

Laser  (170K)    $325 

Commodore  1541  ...  $239 
Concord  (170K)    Call 

RECORDERS 

Cardco  Recofdef  ....  $48 
1530  Commodore  .  ..  Call 
Cassette  Jnierface  . .  .  S29 
Phonemark  Rec.  337 

DIRECT  PRINTERS 

MPS  801    $219 

Commodore  1526  . . .  $288 

Cardco  LO/t $498 

1520  Color  Printer  .. .  $129 
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SOFTWARE 


64 


MISCELLANEOUS 

f,1AE  Assembler  (D)  , .  $47 
VIP  Terminal  (D)  .  . .      $38 

Star  Wars  (R)  $33 

Super  Base  64  (D)  .  $68 
Doodle  City  (D)  ...  $27 
Summer  Games  (D)  $27 
Pitfall  II  (0)  .  .       $25 

Decathlon  (D)  $25 

50  Mission  Crush  (D)      S27 

IFfl,  (C/D) S20 

filaster  Composer  (D)  $27 
Donkey  Kong  (R)     ,       S29 

Bruce  Lee  (D) S23 

Pro  Football  Stat.  (D)  S56 
Seasialker  (D)  S27 

Koala  Coloring  I  S20 

Koala  Logo  Design  S27 
Rockys  Boots  (D)  .  ,  S33 
Bumble  Games  (D)  .  .  S27 
Beyond  Wolfensteln  .  S23 
Peachtree  Account        Call 

Odesta  Chess  (D)  $46 

Ultima  III  (D)    $39 

Prof.  Blackjack  (D)   ...  $46 

Homev*ord(D} $46 

Pers.  Accountant  (D)    .$23 

Karate  Devils  ID) $27 

Final  Flight (D)    $22 

Di3key(D)    $33 

Barrens  Sat  (D)  $59 

Millionaire (D)  .  $39 

Sargon  II  (D)    $23 

B-Graph  (0)   $69 

Castle WolfBnsteinjD)  $20 
ACCESS  SOFTWARE 

Beached  (D) $24 

Neutral  Zone  (C/D)   ...  $24 

Spritemaster(D)  $25 

AVALON  HILL 

NukeWar(C) - . .  $12 

Androm.Conquesl(C)  $14 
Midway  Campaign  (C)  $13 
Computer  Footba  11(C)  $13 
Telengard    .  (C)$16(D)$19 

Flying  Ace  (C)   $15 

MoonPatrol(C) $17 

BATTERIES  INCLUDED 

PaperClip(D)    $69 

Consultant  (D) $75 

Paper  Clip  w/Spell(D)     $85 

Spell  Pack (D)   $37 

Organizer  Series  (Ea|  .$22 
BLUE  SKY 

Calc  Result  Adv $99 

Calc  Result  Easy   ....  $57 
BRODERBUND 
Ban)(St.Wriler(D)    ...  $46 
Operat.Wtirlwnd(D)  ..  $27 

Choplifter(R)    $27 

Lode  Runner   -  (D)23(R)27 

CBS  SOFTWARE 

Success  with  Math  (0)  $17 

WbstrWordGame(D)    $20 

COMMODORE 

Simons  Basic  (R)      . .  Call 

Magic  Desk  (R)        .      $48 

Logo  (D)   S50 

Assembler  64  (D)   ...  S3B 
Easy  Script  64  (D)     .     S52 
CONTINENTAL  S.W. 
Home  Accountant  (D)    $48 
Tax  Advantage  (D)    . . ,  $45 

FCM(D)    $34 

COUNTERPOINTSW 
Early  Games(Ea)    ....  $20 
CREATIVE  SOFTWARE 

Moondust  (R)    $23 

Save  New  York  (R)   ...  $23 

Pipes  (R)    $23 

HousehldFinancB(C)  $20 
DATASOFT 

Pooyan  (C/D) $20 

MoonShuttle(D) $20 

ENTECH 

Studio  64  (C/D)    $28 

Database  64  (D)    $45 

EPYX 

Temple  of  APS  (C/D)  ..  $27 

Jumpman(C;D) $27 

Dragonrlders(C/D)  ...  $27 
Gateway  to  APS  (R)    ..  $27 


FUTURE  HOUSE 

Comp.  Pers.  Account.  $56 
HES 

Omnlwrlter(O)    $45 

Hesmon(D)  $27 

64  Forth  (R)    $39 

Muitiplan(D)  $65 

Turtle Graphlcs(Ft)  ...  $39 
INFOCOM 

Planet  Fall  (D)  $34 

Enchanter  (D)   $34 

Infidel  ID) $34 

JINSAM 

Mini  Jini(R)  $75 

MICROSOFTWARE  INTL 
Praclicalc64  ,  (C)  34(D)  36 
Spreadsheet  ,  (C)  49 (0)62 

Pracli(ile64(D)  $36 

MIRAGE  CONCEPTS 

Data  Base(D)    $68 

Word  Processor  (D)  ..$68 
MICROSPEC 

Database  (D)  $44 

Mailing  List  (D)  $32 

Checkbook  Mgr(D)  ...  $47 

G/L(D)   $44 

A;P(D)   $47 

A/R(D)    ., $47 

PARKER  BROS 

Q-Bert(R} S33 

Popeye(R)  $33 

Frogger  (R)    $33 

PROFESSIONAL  SW 
WordproW/Spell(D)  ..  $68 

Spellright(O) $45 

OUIKTEX 

Quick  Br.  Fox(R) $49 

RAINBOW 

File  Assistant  (D)   $46 

Writers  Assistant  (0)  $46 
Spreadsht Assist.  (D)  .$56 
SCARBOROUGH 

MaslerlypetD/B) $27 

Song  Writer  (D)   $27 

SOFTSMITH 

Touctt  Typing  (C/D)  ...  $21 
SOUTHERN  SOLUTIONS 
Businessman(D)    ,...$48 

Bill  Payer  (D)  $48 

BillCollector(D)  $48 

Paymaster  (D)  $48 

SPINNAKER 

Snooper  1  or  2(D) $27 

ABrobicS(D)     $34 

Kids  on  Keys  (D)   $20 

Mosi  Amazing  (D)  ....  $27 

Kindercomp(Di $20 

Alphabet  Zoo  (D) 20 

Tralns(D) $27 

Delta  Drawing  (R)   ....  $27 

SUBLOQIC 

Fliglit  Simulator  11(D)  .  $36 

Pinball[C/0)   $22 

SYNAPSE 

Ft,  Apocalypse  (C/D)    .  $23 

Necromancer  (C/D)  . . .  $23 

Zai!ion(D} $23 

Blue  Max  (D)    $23 

Pharoah's  Curse  (C/D)    $23 

SSI 

Coml>at  Leader  (C/D)  .  $27 

Computer  Baseball  (D)  $27 

Eagles  (D)    $27 

Ringside  Seat  (D)    $27 

Tigers  In  Snow{C/D)  ..  $27 
Battle  Normandy  (C/D)  $27 
TIMEWORKS 

Dungeons  of  Alg.  (C/D)  $17 
Robbers  Lost  (C/D)  ...  $17 

Money  Mgr.  (C/D)    $17 

Wall  Street  (C/D) $17 

Data  Manager  ((i;/D)    ..$17 

ElBC.  Checkbook  (QD)    $17 

TOTL 

Toll  Text    . .  (C)$32(D)$34 

Label   (C)$15(D)$17 

Time  Mgr.  .  (C)$24(D)$27 
RsrchAsSt.  (C)$24(D)$27 
TRONIX 

S.A.M,(D) $39 

Julce(D)    $23 

Chatlerbee(D)    $27 


WE  TAKE  THE  BYTE  OUT  OF  HIGH 

COMPUTER  SOFT  &  HARDWflBEilS! 


CALL  1-800-372-0214  AND  SAVE! 


SOFTWARE 

I 

■ 

A 

ATARI 

■ 

T  = 

1 ■ 

COMMODORE  64^ 


Commodore  64 


CALL 


Atari  800XL        NEW  LOW  PRICE 
SANYO  550,  550-2  CALL 

SANYO  555,  555-2  CALL 


SOFTWARE 
$2Q95 


Zork  I,  II 
or  III 


Flight  Simulator  II 
Super  Base  64 
Paper  Clip  w/spell 
Home  Accountant 
Bank  Street  Writer 


$36.95 
$69.95 
$79.95 
$59.95 
$49.95 


DISK  DRIVES 


Commodore  $00*100 
1541  COu 

New  Commodore  Drive  CALL 
Atari  1050           NEW  LOW  PRICE 

Rana  1000  $289.00 

TrakAt-D2  $369.00 

Indus  QT  S369.00 

MSD  (Commodore)  S319.00 

MSD  Dual  Drive  $569.00 

DISKETTES 


Computer  Ware-  $-^C95 

house  ss/dd  I U 

Eleptiant  ss/sd  S16.95 

Eleptiant  ss/dd  S19.95 

Maxell  MDI  S24.95 

Verbatim  ds/dd  S24.95 

Ultra  Magnetics  ss/sd  S15.95 


PRINTERS 


Commodore  $011000  I 

801  C.UO 

Gemini  lOX  $259.00 

Gemini  15X  $385.00  | 

Delta  10  $489.00 

Power  Type  $399.00  | 
AXIOM  AT  700  (color)        $499.00 


AXIOM  AT  550 

Atari  1025 
Atari  1027 
Commodore  1526 
Okidata82,83,  84 
92,93 


$259001 


$229.00 
$249.00 
$279.00 

CALL 


MONITORS 


Commodore  SO^QOO 

Color  4.H«| 

BMC  13"  color  $229.00 
Panasonic  (composite 

&  RGB)  $329.00 

SAKATA  13  color  $235.00 

BMC  (green)  $  69.00 

BMC  (yellow)  $  99.00 


COMPUTER 


Computers  and  Software  at  warehouse  prices. 


Send  (or  free  monthly  special  sheet. 
$3  for  software,  hardware  & 
educational  catalogs 

7222  S.W.  1171h  Avenue  i 

Miami.  FL  33183  J 

In  Florida  call:  I 

1-800-432-0368  ^ 


"'I'Pi'rch,,,. 


m^m- 


Lyco  Computer  Marketing  &  Consultants 

TO  ORDER       TOLL  FREE      800-233-8760 


CALL  US 


Enppkz 


KOALA 

KOALA  TABLET  ,..S84.75 

FROG,  GUIDE   S12.75 

GEOMETRIC  D£S S22.75 

LOGO  DESIGN S27.75 

ILLUSTRATOR $99.75 

SONGWRITER  D $27.75 

MASTER  TYPE S27.75 

CONTINENTAL 

HOME  ACCOUNT  D .  ,  ,  ,  S44,75 

I  TAX  ADVANTAGE     S35,75 

BOOK  OF  APPLE 

SOFTWARE $16.95 

j  GEfa.  LEDGER S179.95 

ACCOUNTS  PAY $179.95 

ACCOUNTS  REG SI  79.95 

PAYROLL $179.95 

I  PROP-  MGMT S329.9S 

BRODERBUND 

BANK  STREET  D  S<14.75 

I  CHOPLIFTER  0  S24  95 

DAVID'D  MAGIC  .      $24.96 

I  DHOL  D .,$24.95 

'  LOOE  RUN  a S24.95 

'  SEAFOX  D 522.95 

I  SPARE  CHANGE  D $24.95 

I  AE  D S24.95 

SSI 

KNIGHTS  OF  OES S26-75 

EAGLES- 326,75 

TIGERS  IN  SNOW S26.75 

GERMANY  1985 536,75 

BATTLE  FOR 

NORMANDY  326,76 

SHATTERED  ALL  S39  75 


In  PA  1-71  7.398-4079 


ATARI 


COMMODORE 


INFOCOM 

SOOXL  COMPUTER CALL 

1050  DRIVE CALL 

1010  RECORDER $55,00 

1020  PRINTER 559,00 

1025  PRINTER $189,00 

1027  PRINTER $249,00 

1030  MODEM $59,00 

KOALA 

SUPER  SKETCH  S69-95 

KOALA  TOUCH 

TABLET $69,95 

THE  ILLUSTRATOR  ....  399.95 

SPIDER  EATER 522.50 

SPEEtCOPTER $27.75 

PROG.GUIDE 512.75 

GEOMETRIC  DESIGN , . .  $22.50 
CRYSTAL  FLOWERS  . , ,  322,50 
KOALA  GRAMS 

SPELLING S27.50 

LOGO  DESIGN 

MASTER 527.50 

STRATEGIC 
SIMULATIONS 

EAGLES 32675 

THE  SHATTERED  ALL  - .  S26  75 
TIGERSINTHESNOW  S26  75 
BATTLE  FOR 

NORMANDY 526.75 

KNIGHTS OFDESERT  , ,  ,  $26,75 

COSMIC  BALANCE $26,75 

COSMIC  BALANCE  II.  .  .  $26.75 

CYTON  MASTERS 326  75 

COMBAT  LEADER 326  75 

SCARBOROUGH 

SONG  WRITER  D 327  75 

MASTER  TYPE ,327-75 


ATARI 

DEADLINE S34.75 

ENCHANTEF) S34.75 

INFIDEL S34.7S 

PLANETFALL $34.75 

STAR  CROSS S34.75 

SUSPENDED $34.75 

WITNESS $34.75 

ZORK  I 534.75 

ZORK  II $34  75 

BUSINESS 

VISICALC 3159,75 

LETTER  PERFECT 589  75 

LETTER  PERFECT  R       589  75 

DATA  PERFECT $89  75 

FILE  MANAGER- 569  75 

HOME  FILE  MGR $69,75 

ADVENTURE 
INTERNATIONAL 

PREPPIE  1 6KC/32KD . . ,  324,85 
RALLY  SPEEDWAY 

ROMI $32  75 

REAR  GUARD  16KC, , , .  $14,95 
SEA  DRAGON 

16KC/32KD $25,00 

STRATOS 

16KC/32KD $25.00 

DISKEY32KD 534,75 

CONTINENTAL 

HOME  ACCOUNT  O  , , ,  ,  $44,75 

TAX  ADVANTAGE 535,75 

BOOK  OF  ATARI 
SOFTWARE  516  95 

EASTERN 
HOUSE 

MONKEYWRENCHII    ,    $52,75 


TAX  AN 


[MONlTGRSl 


210  Color  RGB        ,,, 

5259,00 

too  Green 

3115.00 

105  Amber 

3125  00 

400  Co'Or  RGB    ,    ., 

3295  00 

410  Color  RGB    

3349.00 

420  Color  RGB-IBM 

3459.00 

121  Green-IBM  

3145.00 

122  Amber-IBM    , 

$149,00 

ZENITH 

ZVM122A  Amber  ,   ,, 

5   95  00 

ZVM123G  Green 

S   85,00 

ZVM124  Amber-IBM 

5129,00 

2VM131  Color     

5275,00 

ZVM133  RGB    

5389,00 

ZVM135  Composite 

3449,00 

ZVM136  HI  RES  Colo 

3589,00 

GORILLA 

12'  Green 

3  82  00 

T2"  Amber          

5  89.00 

AMDEK 

300  Green 

300  Amber     , 
310  Amber-tBM  , 
Color  I  Plus  ,     , 
Color  4T-IBM  ,,. 

NEC 

JB  1  260  Green 
JB  1201  Green 
JB  1205  Amber 
JC  1215  Color 
JC  1216  RGB 
JC  460  Color   , 


SAKATA 

SC-lOO  Color  ,, 
STSr  Till  Stand 
SG  1000  Green  , 
SA  1000  Amber  , 


3139,00 

S14900 

,  3159,00 

, 3259  00 

,  3589.00 

3  99  00 
3145,00 
S145.Q0 
$255.00 
5399.00 
5349.00 


$229  00 
5  35.00 
5  99  00 
5109.00 


COMMODORE 

C64  COMPUTER    CALL 

SX  64  COMPUTER CALL 

C1541  DISK  DRIVE,,,  3239,00 

C1626  PRINTER S2B9.Q0 

MPSaOl  PRINTER $215.00 

CI  702   MONITOR 5249.00 

C1650AUTOMODEM  ...584.00 
CI  530  DATASETTE  ...  365.00 
C54101  ASSEMBLER  . ,  329  00 

C64105  LOGO  64 346,00 

C64 1 06  PI  LOT  64 $35.00 

SIMON'S  BASIC -.  329.00 

HES 

64  FORTH $39.95 

HESMON 522,75 

HESWRITER 528,75 

OMNI  WRITER , , ,  345,75 

TYPE  N  WRITER  324,75 

HOME  MANAGER $28,75 

TIME  MONEY 

MANAGER $44,75 

OMNI  CALC 533,75 

HES  MODEM $49,96 

M,  MULTIPLAN $65,75 

TIMEWORKS 

INVENTORY  339,75 

ACCOUNTS  REC $39,75 

ACCOUNTS  PAT 539,75 

GEN.  LEDGER $39,75 

PAYROLL S39  75 

INVENTORY  MAN        ,539  75 

CASHFLOW 339,75 

DATA  MANAGER 519,75 

MONEY  MGR.  c/d 519  95 

KOALA  64 

KOALA  TABLET  $69  75 

PROG,  GUIDE,  $22  75 


I MQDEMST 


CARDCO 

LIGHT  PEN  -- 329.75 

5  SLOT  EXPAN.  64 354,00 

64  WRITE  NOW 539,00 

64  MAIL  NOW $29.00 

20  WRITE  NOW $29.00 

64  KEYPAD S64.00 

UNIVERSAL  CASS. 

INT $29,75 

PRINTER  UTILITY 319,75 

6  SLOT  EXPAN 579,96 

3  SLOT  EXPAN 524,95 

SPINNAKER  64 

KINDERCOMP  D/R  32175 

STORY  MACH  ROM  ,        324,75 
FACE  MAKER  D/R,,         324,75 

SNOOPER  TR   D 526,75 

SNOOPER  T2D $26,75 

DELTA  DRAW  ROM  ,,    ,$26  75 

CONTINENTAL  64 

HOME  ACCOUNT  D  ,      ,  344,75 

TAX  ADVANTAGE 335,75 

F,C.M 335,75 

64 USERS OFENCYC. . ,  31  2  75 
20  ENCYCLOPEDIA.     .  $12,75 

SCARBOROUGH 
64 

SONG  WRITER  D $27,75 

PHI  BETA  FILER 332,75 

MASTER  TYPE 327,75 

BATTERIES 
INCLUDED 

PAPERCLIP  64 $49  95 

PAPERCLIP 

64W/SPELLPAK  ,  369  75 

THECONSULTANT64  $54  95 

Bl-eO  COL  CARD,     .  $139,95 


MICROBITS 


MPPIOOOC 


SI 09  00 


NOVATION 


J-Cat 

Cat 

Smart  Cat  103/ 

Smart  Cal  103/212 

AutoCat 

212  Auto  Cal 

AopleCat  II 
212  Apple  Cal 
Apple  Cat  212  .,,, 

lUpgradel 
Smart  Cat  Plus 


$89,00 
5129.00 
3169,00 
$389,00 
3209,00 
3539,00 
5239,00 
$43900 
5249  00 

5359  00 


MITEYMO  79.95 

Hayes 

Smartmodem  300  ,,,$189.00 
Smarlmodem  1  200  . ,  5489.00 
Smartmodem  1  200b  .  $439,00 
Micromodem  He.  3259  00 

Micromodem  too  .3289,00 
Chronograpti    $179.00 


ANCHOR 

Volksmodem 355  99 

Mark  VII 595,99 

lauio  ans/dial) 
Mark  VII 3259,00 

11200  bandl 


AMERICA'S  MAILORDER  HEADQUARTERS 

LYCO     COMPUTER 

WORLD'S  LEADER  IN  SALES  &  SERVICE 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 

or  tend  ordor  to 
Lyco  Computer 
P.O.  Box  5088 
Jersey  Shore.  PA  1  7740 


PRINTER 

INTERFACING 

Available  for 

Commodore,  VIC, 

Apple,  Atari, 
IBM-PC,  TRS  80 
Tl,  and  Others. 

APEFACE 559,95 

TYMAC  CONNECTION  . . .  CALL 

AXION CALL 

MICROBITS CALL 

BLUE  CHIPS 

M12010 S279.00 

M12010C-64 $279.00 

D401S   S1399  00 


SAVE 

CItoh 

Gorilla  GXlOO ...S119.00 

Gorilla  Serial   S1 29.00 

ProwrilerSSlO $315.00 

Prowriter  II    ,,,,, S575.00 

8600   S899,00 

Stanvriler 5929,00 

Pnntmaster   511 99.00 

Sfieet  feeder S425.0Q 

620   S929.0Q 

630  $1699.00 

BSlOSp 5499,00 

8510SCP 5559,00 

A10  Letlerqual   S499.00 

PANASONIC 

1090 S229.00 

1091.... S299.00 

1092 S439.00 


On  these 


PRINTERS! 


EPSON 

RX-ao 5259.00 

RX    flOFT S299.00 

FX-80 5439,00 

FX-lOO 3639,00 

OKI  DATA 

80 CALL 

82A :....S299.00 

83A 5569,00 

84 ...5959.00 

92 S399.00 

93  .. , S685.00 

LEGEND 

880 $259,00 

1000 5279,00 

1200 CALL 

1500 CALL 

1081 CALL 


STAR 
MICRONICS 

GEMINI  15X S359.00 

DELTA  10 S375.00 

DELTA  15 5475,00 

RADIX  10 $509,00 

RADIX  15  - S559.00 

POWERTYPE CALL 

SWEET  P 

(MODEL  1001 5549,00 

STXeO  5149.00 

CARDCO 

LQ1 $449.00 

LQ2 $279.00 

LOS -- -5339,00 

PRINTER  INTERFACE,  - .  $39-75 
PRINTER  INTERFACE  W/ 
FULL  GRAPHICS 565,75 


GEMINI  10X 
$249.00 

MANNESMANN 
TALLY 

SPIRIT  80 $299,00 

MTL-160L $559,00 

MTL-iaOL $775-00 

NEC 

NEC  8025 S699,00 

NEC  8027 $359,00 


IBM-PC 

COMPATABLE 

CORONA 

IBM  PC 

Compatable 

PPC22A 

Ponable25BK-Amber  Si  995 
PPC22G 

Portable  256K-Green. , ,  $1995 
PPCXTA 

Portable  256K-10Meg.,  S3295 
I  COR128K  128K-RAM        $    159 

NEC 

I  PC8201  Portable       $429 

NECB1  54K  Computer 

System  SI  049 

I  NECB2  128  K  Computer 

System  S1299 

I  PCa221Ttiermal  Printer  S  139 
PC8281  Data  Recorder  S  89 
PC820iaK  RAM  Chip  S  99 
PC8206  32KRAMCart  S  299 
PC3Q0  Modem  S      65 

I  PC8801  MSOOS 

16  Bit  Card S   339 

I  PC8025  132  Column 

Printer  .5  639 

I  PCe027  BO 

Column  Printer  $   349 

1  5LO  Leller  Quality,       ,S   479 


OVER  2000 

I  SOFT-WARE  TITLES 

IN  STOCK 


HARD  DISKI 
DRIVE 


IBM,  APPLE 
TRS80 

10  MEG 5975,00 

20  MEG  -.-- $1399,00 

30  MEG CALL 

•DCS   EXTRA 

INNOVATIVE 
CONCEPTS 

DISK  STORAGE  1 10) 54,95 

DISK  STORAGE  (15) 59,95 

DISK  STORAGE  (25), , , ,  519,95 
DISK  STORAGE  (50) 

w/lock   $25,75 

DISK  STORAGE $17,95 

ROM  STORAGE $24.75 


[diskettes! 

SKC 

SKC-SSSD Si4  75 

SKC-SSDD 517  75 

SKCDSDD  S21  75 

ELEPHANT 

5%'SSSD  515.99 

5'.'SSDD SI  7.99 

5'«"DSDD 522,99 

MAXELL 

5'4-MD-i  S1995 

5'."MD-2  ,,         S24  99 


COMPUTERI 
CARE 


BIB 

DISK  DRIVE 

CLEANER $12.75 

COMPUTERCAREKIT  ..    $19.75 

NORTRONICS 

DISK  DRIVE 

CLEANER 

with  software  for 

IBM-PC,  Atari,  Vic, 

DISK  DRIVE  CLEANER  wittv 
sollware  lor  IBM-PC,  Atari,  Vic. 

Apple.  Tl 529,75 

DISK  CLEANER 

REFILL S14.75 

CASSDRIVECLEANER- , ,  S9.95 
MEDIA  BULK  ERASER  , . .  S46.75 


PRINTINGI 
PAPER 


3000  SHEETS 

FANFQLD S42  75 

1000  SHEETS 

FANFOLD 519.75 

lOOOSHEETLETTER-  -521.95 
200  SHEETS  LETTER. ,  ,  58.99 
150  BAG  STATIONARY  S1099 
MAILING  LABELS  (1  ml  ,,$9,95 
14x11  1  000 

FANFOLD     $24,75 

INNOVATIVE 
CONCEPTS 


FLIP-N-FILE  10 
FLIP-N-FILE  15 
FLIP-N-FILE  26 
FLIP-N-FILE  50 
FLIP-N-FILE 
(ROW  HOLDERl 


S3, 75 
,,$8,95 
518.95 

517  75 

$17  75 


I  DISK       DRIVES! 


MSD 

SDl  DRIVE S309.ro 

SD2  DRIVE  S499-00 


RANA  1000 $299  00 

INDUS  GT  S325  00 

CONCORD 


ATARI   176K 

MASTER 
ATARI  34eK 

MASTER 
ATARI  ADD-ON 

DRIVE 


$289  00 

S369  00 

.CALL 


PERCOM 

AT8BS1  5249,00 

ATaSSl  PD  ,    ,  3299,00 

ADD-ON  DRIVES CALL 

ATBaOOUBLER  5119,00 


TRACK 
DRIVES 

AT  D2  5329  00 

AT-D2  TURBO  PAK   ,  S22,96 

AT-DH CALL 

PRINTER  CABLE  S22  95 


L\;co  Computer 

Marketing  &  Consultants  „  ,,^^ 


CUSTOMER  SERVICE 
1-717-327-1825 


POLICY 


TO  ORDER 
CALL  TOLL  FREE 

800-233-8760 


or  send  order  to 
Lyco  Computer 
PC.  Box  5088 
Jersey  Shore    PA17740 


NodeposilonCO  D  orders:  Ireestiipping onprepaid cash  oraerswilhin 
the  continental  U,S 

ARC.  FPO.  and  internaLonal  orders  add  $5,00  plus  3%  for  priority  mail  , 
service  PA  residents  add  sates  tax  Advertued  prices  show  ^%  discount 

'or  cash.  4=,  for  Waster  Card  or  Visa 


To  protect  the  rest 


against  the 
frustration  of 
incorrect  data 
output  and 
damage  to 
software  disks 


u- 

ffl 

^ 

0 

\ 

L     ^ 

// 

lit: 

^ 

' 

•  against  surge  damage 
to  your  computer, 
monitor,  T.V. 
and  disk  drive 


•  against  lost  time  due  to 
unexpected  data  loss 
and  "crashing"  systems 

Special  features  of  the  Bti  Models  Include  a  Master  On-orF 
switch,  suppressor  indicator  light  and  a  "press-to-resef  circuit 
breaker.  Decorator  beige  unit  mounts  on  wall  ot  under  desK. 


. . .  get  the  best. 


All  of  these  unexpected  problems  can  be  caused  by  brief  but  intense 

surges  on  the  power  lines  that  carry  electricity  to  your  outlet. 

Unfortunately,  severe  surges  can  melt  the  electronic  components 

in  your  computer.  Plug  into  a  Brooks  Surge  Stopper.  It  controls 

the  flow  of  power  to  your  equipment  and  dissipates  harmful 

^^^  surges.  Your  worries  are  eliminated  and  your  satisfaction 

•'^^"'^  is  guaranteed  by  our  5  year  unconditional  warranty. 


Brooks 


Brooks  Marketing  Corp. 

3569  Bristol  Pike, 
Bensalem.  PA  19020 
I-800-523-155I 

in  FA  1215)244-0264 


name  , 

City_ 


$5.00  Christinas  rebatell 

After  purchasing  a  Surge  Stopper  (Model  Bn4-6  or  K16-6  OriLY),  send  the  store  receipt,  this 
3d,  and  a  side  panel  from  the  package  showing  the  model*  to  Suigt  Stopper  Rebate  Offer, 
P.O.  671,  Holmes,  m  19043.  We  will  send  you  a  rebate  check  for  $5.00.  Please  allow  4-6  weeks. 
All  conditions  must  be  met  to  qualify  for  rebate. 

Limit  of  3  ttbatcs  pti  houuhold.  OStti  Eiplrei  Dneinbcrjl,  I9S4. 

Address 


State. 


lip 


Phone , 


//  you  can't  fmd  a  Surge  Stopper  dealer  in  your  area  call  us  TOLL  FREE. 


COMMOV 


This  Publication 
is  available  in 
Microform. 


University  Microfilms 
International 


Please  send  additional  information 
for  


Name_ 


Institution- 

Street 

City 

State 


300  North  Zeeb  Road 
Dept.  P.R. 
AnnArbor,  Mi.  48106 


Zip- 


EPBQM  ERASER 


0 


ONLY 

S349S 

SHIPPtNG 

&  HANDLING 

ADD  S2.50 

Dialer  Inqulrias  welconw 

It's  compact,  economical,  and  reliable.  It's  so 
fast  and  easy  to  use  you  can  operate  It  witti  one 
hand.  And  it's  no!  even  Japanese . . .  well,  not  all 
of  It. 

And  now  with  Automatic 
2-8  min.  adjustable  timer SM.95 


GCQ 


4401  S.  Juniper  •  Tempe,  AZ  85282 

(602)838-1277  ArHona  resideno  add  6%  to 


FLIGHT  SIMULATOR  GAMES 


.C* 


COCKPIT  64 

V^**    For  the  Commodore  64 

•  100%  Machine  Language 
Windshield  View 
7  Airports 

Tape  $29"      Disk$31« 

Runway  64  (Commodore  64)  $25 

Runway  20  (VIC-2G  $25 

Sky  Pilot  (VIC-20) $18 

ADD  $2"'  FOR  DISK  VERSION 

COD  ORDER  PHONE 

WE  SHIP  WITHIN  «  HOURS 

(312)  577-5154 


SUSIE 
SOFTVN^RE 


874A  E,  N.W.  Highway 
Mt.  Prospect,  IL  60056 


DISKETTE 
ADl 


Our  box  of  10  diskettes  costs 

$1 4.00  and  it  comes  with 

a  money  back  guarantee. 

To  order  call  1-800-252-9253 

or  612-944-8751. 

Visa  and  MasterCard  accepted, 

Or  send  us  your  check, 

2  box  minimum. 


)m^ 


RO.  Box  444005 
Eden  Prairie,  MN  55344 


SAVE  MORE 

THAN  EVER  ON 

3M  Scotch® 

DISKETTES 


$158 

iQtv. 


SVi'SSOD 
Qty.50 


SW-DSDD 


$910 

bQty. 


Qty.50 


5»'SSD0-96T?I  t2.33ea,      5'i- OSDD-%TPi  $Z.Mea. 

rSSSD     .  %l.aiei      «- SSDD  t2.5D:a. 

B-DSDO    .(3.10  ea 

Add  5%  lor  Of  ders  less  than  50  51*'  diskettes. 

All  diskettes  are  boxei  m  IDs  witri  Tyvek  sleeves,  rernfcrced 

hubs  on  5v,  usef  idenmication  iabels  and  *riie-p(oleci  ubs 

Shlpplni:  5%-  OISKETTES-Aija  S3  00  Btr  100  ot  fimr  iliskeiies 

6-  DlSKETTES-tna  M  M  per  TOO  or  (e»rtr  iisktitts  Pifintnl: 

VISA  and  MASTEf^C^RD  accfrptwj.  COD  orders  ont^.  ado  S3  00 

randli/ifl  charje  Imi:  II  jrcis  rtsiden^s  oiS/  aid  BS  salts  Ian 

WE  WILL  BEAT  ANT  NATIONALLV  ADVEftTtSED  PfllCe 

ON  THE  SAME  PRODUCT  AND  QUANTITIES! 

For  orders  only:  1-800-521-6627 

(In  Illinois:  1-312-944-Z7Sa) 

(All  ott^cr  entls:  1-312-944-2788) 

Hours:  9AM-5PM  Central,  Mor-Pn. 

DISK  WORLDI,  Inc. 

Sunt  4806  ■  30  East  Huron  SIreet  •  Cuicago.  Illinois  KiW 


I nfomfllion  vrOcviufv^ 


NOW  USE  BOTH  SIDES 

OF  YOUR  DISKETTE  I 

DISKETTE 

HOLE 

PUNCH 

NO  GUESSWORK 

WITH  HOLE  GUIDE 

and  EDGE  GUIDE 

PJHCH  OUT  IS  ALWAYS  IN  THE  RIGHT  POSITION 

Available  for  IMMEDIATE  Shipment 

only  S9.50  add  S1.50  shipping 


rtj  N.P.S.  Inc. 
•  i  Dept.  C 

II3880IITOOCBO   J!m;HrO*N  PS  1904E 


(215)684-6010 


NOW  AVAILABLE 
MATHCOMP 

A  menu  driven  nnathematical  program 

Over  1 00  mathematical  formulae 

Contains 

•  areas 

•  volumes 

•  iogarlthms 

•  exponentials 

•  sums  for  series 

*  hyperbolic  functions 

•  trigonometric  functions 

•  metric  system  conversions 

•  permutations  and  combinations 

•  and  MUCH,  MGCH  MORE 

ONLY*  ********************* $QQ 


HF  ENTERPRISES 

P.O.  BOX  10195 

GREENSBORO,  N.C.  27404 

(919)854-0169 


Compare  the  price! 

BRONZE  PLASTIC  PRINTER  STANDS 

Direct  from  manufacturer 


AVAILABLE  IN  TWO  SIZES 
MODEL  2208 -16"xl3"x4"   $'1A95 
FOR  80  COLUMN  PRINTERS      t*f 

Add  S2.00  for  Mpping 

MODELZ212-24"xl3"x4"  $QC95 
FOR  132  COLUMN  PRINTERS      Oil 

Add  S2.00  for  shipping 

h1?s  1-800-227-3800  imvs 

Please  ask  for  Exten.sion  10 
and  use  your  VISA  or  MASTERCARD 

^^^  For  additional  informotion/ctistnm  orders 
MR  Call  {7021  322-4613  £^3 

■I  QUALITY  PLASTICS  t^^l 

2212  Dkkerson  Road^Rcno,  Nevada  89503 


DISK-IM-DATA 

EDUCATIONAL  SOFTWARE  AND  DISKS 


SYNGOM?iit^Sl?i?.^JII.., 

Syncom  aiskoiies  -wiirn  a  riletinc  warranty  High  qua  lly 
packea  jn  pQlybages  oi  to  nnllti  TYVEC  envelopes.  Labels 
anflHufirin^  100  ^'a  srrcji-lree  with  a  Lusirum  Flnisir  anew 
pfOcBss  fj.dt  enhances  elactrscai  performance.  High 
PiayBack  s  grial,  low  noise,  syncorr  has  a  increasing  rneJta 
lire,  a  Quality  Di9k 

SSDD  ea-%3gDSDD  ea-^H85 
5V4Qty20l      5V4Qty20l 


MICROPH5  ArumeinEducaiiDruiSatiAate'aMticaiMioeQuCiiion 
Wicrocnj  Pf&jiarti  (Jot.  gned  ror  uie  on;  Apple  nile  IBM  PC  Hadio  Siack 
TRS  80.  COTnr-fKtore  ■£-!   PEJ'CBM,  ViC  20 

Physics  •  Chemistry  ■  Cslcufus  •  PrObabHily  »  Scho>ast'c 

Aptilude  TesT  Analogies.  Mslt^emat'CS,  Vocabulary  •  Pnys*=al 

Sdence  •  Spelltng  •  Jr&Sr  High  hfathsmatics  •  School 

Aifemjance  Sysierrr  •  Bxam  Anafym  •  Exam  Gencraimg 

Systff/Ti  ■  hO/Sfy  Msntiggmwnt  Sfs'em  »  RoHactex  System  Mar/ 

LutlTglvphone  Dtrectorv  •  PK/eational  Word  Gaines 

EOOCAtiONAL  CATALOG  SI.OO  Ff^  wHh  Ofdoi 


fftHbl*  Diik  TT4y 

S'i  wilh  Kfy  Loc*.™  Lia 

SODisiiscft&aciTvS^raO 
AlrrwiKl  CotV  aase  wrin  dear  lop. 
Pla&lic  DivifJen  'Ahicn  snao  jdck  m. 


Vinyl  Storagt  Shwna 

for  (hree  itntj  noieoooJ^ 
£i"<  2  D^aka  par  pdQe 
Cila!og  CaiM  inclu(}«I 

Winimutn.  order  3a  paofrS 
Ea  Eff  'STWShiDnlno 


DISKS-IM  DATA                     f^ 
1^3  Kinys  Hiijhwefy              n< 
Brooklyn  NV  TT223               "? 
Educ.iliooiil  Softw;trc         JJ- 
anil  Disks 

mil  Oih.ilTi  C  Q  P  tflilrr^.  Aibl  H  n 

Catalog  of  Computers  and  Supplies 

Our  Prices  are  WHOLESALE  i^10% 

Samples!!! 

ATARI  850  INTERFACE  —  $220 

Compucat  —  $163 
MSD  DUAL  DISK  DRIVE  -  S695 

Compucat  —  S548.90 

INDUS  GT  DISK  DRIVE  —  S449 

Compucat  —  $325,60 

Wq  support  the  complBle  ATARI  and  COMUODOfli 
product  lines.  Ask  for  our  free  price  lisl 

(408)  353-1836 

instant  shipping  (or  as  fast  as  \^e  can)  Mastercard  & 
Visa  Accepted  (no  extra  charge).  Shipprng  &  handling 
add  5%  California  customers  add  6.5%  safes  lax.  Order 
by  phone  (Won.  -  Fri.  10  am  -  5  pm  PST).  Order  by 
modum  (daily  6  pm*3arn)  Irnm  out  online  TeleCatalog. 
Pfices  subject  to  change  wilhoul  notice. 

COMPUCAT 

24600  Glenwood  Hwy,.  Lqs  Gatos,  CA  95030 
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102  Abacus  Software   165 

103  Abacus  Software 167 

104  Abacus  Software   169 

105  Access  Software  Incorporated   91 

American  Broadcasting  Companies,  Inc.  ,  183 
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G/?  PS- 
C/?AT= 


/AT/ 2^ 


Serial  a\^c\  Pnrullel 
Printer  Ihterfocelor 
ComiTiodors 

Parallel  Printer  . 
IntcrfGce  ;- or  Atari 

Remote  ConttG\ 
Teieulsion  Tuii^r 
for  Video  monitors 

Television  Tuner 
for  video  rnonilors 


ttKi 


Cardco  offers  a  new  class  of  products 


PS-  NEW  CARDCO 
PRINTER  INTERFACE  for 

the  Commodore-64^"  and 
VIC-20'"  Personal  Computers. 
Use  with  any  standard  parallel 
OR  serial  printer.  Requires  no 
special  programming.  Ready  to 
hook-up;  includes  all  necessar)' 
cables  and  plugs.  CARD/7PS 


AT-  NEW  CARDCO 
PRINTER  INTERFACE  for 
the  ATARI  COMPUTER.  Use 

your  Atari  Computer  with  any 
standard  parallel  input  printer 
. . .  impact  dot  matrix,  thermal 
dot  matrix,  daisy  wheel,  letter 
quality,  Inkjet  and  laser 
printer.  CARD/7AT  includes 
all  necessary  cables  and 
connectors. 


MT/1  MONITOR  TUNER 
with  REMOTE  CONTROL 

for  anv  composite  color 
monitor  to  TURN  YOUR 
MONITOR  into  a 
TELEVISION  SET.  Receive 
sharper,  clearer  television 
pictures  on  your  composite 
color  monitor  with  a  flick  of 
the  switch.  Separate  audio  and 
video  outputs;  also  for  stereo 
sound  systems. 


MT/2-UHF/VHF  MONITOR 
TUNER  to  turn  any  composite 
color  monitor  into  a  television 
set.  For  color  or  monochrome 
monitors:  has  separate  audio 
and  video  outputs;  receives 
vivid,  bright  television  pictures 
that  will  amaze  you. 


CARDCO  is  constantly  producing  new  products  to 

■nhance  your  enjoyment  and  value  from  your  computer. 
\.  full  line  of  Commodore  hardware  and  software;  letter 
luality  printers  for  any  computer;  TV  monitor  tuners  for 
ny  composite  color  monitors  and  a  host  of  other  quality 
omputer  products.  All  available  wherever  computers 
nd  peripherals  are  sold.  WRITE  for  FREE  illustrated 
terature  and  prices. 


cardco,  inc. 

300  S.  Topeka 
Wichita,  Kansas  67202 
(316)267-6525 


■The  WMkJ's  largest  manufacturer  of  Commodore  accessories." 

Commxsore  -  Is  a  registered  Iradenxirl!  of  CommoOore  Business  SyHem.  Inc. 


LOOKWHATSON 
TELEVISION  TONIGHT. 


6:00 


THE  HULK 

The  lirs!  comic  attraction 
mmeOUESThROBE" 
Adventure  Series  You 
become  a  super  hero. 
A  lomt  (adlventure  ol 
Scott  Adams,  Inc.  anri 
Marvel  Comics  Group. 
(Diskette) 


6:30 


MATH 
FACTS 


(Ages  5  10  tOI  (Micro 
School)  Educatior^al  TV 
Practice  in  basic  math 
facts  Several  levels 
(Easy  to  harOI  IDiskettel 


7:00 


FRENZY/ 
FLIP  FLOP 

iAges  6  to  Uj  fMiHiken 
Edulun)  FRENZY  tsut)trac- 
tion  and  rimsion)  The 
hungry  gator  arrives . 
save  the  lish .    play  the 
BONUS  game    FLIP  FLOP 
(transformed  geomelryl 
look  at  the  hvo  figures    . 
do  they  need  to  flip  turn 
or  slide''  IDistielle) 


7:30 


SOLAR 
FOX 

It's  erase  or  be  erased 
as  you  r\avigaie  spaceship 
over  a  grid  ol  colorlul 
pulsalmg  en(/f/es,  armed 
with  laser  Ur\limited  levels. 
A  BALLY  l/IDWAY  original. 
(Cartridge) 


8:00 


EASY 
SCRIPT 


Our  best  wordprocessor 
Displays  764  tines  by  40 
characters  Prints  over 
J30columns  Gtooal/local 
search/replacelhuntlfind. 
Super/subscripts  Insert! 
delete  characters,  lines, 
sentences,  paragraphs. 
(Diskellej 


8:30 


THE 
MANAGER 

A  powerful  database 
management  system.  For 
business,  educational  or 
personal  files.  Not  for 
f^ockford's  tiles.  With  lour 
built-in  applications.  Or 
design  yvurovrn  fDtskette} 


ft  oonvmo^cr^ 


9:00 


MAGIC 
DESK! 

The  scene  opens  on  an 
office  desk,  complete 
with  digital  clock,  type- 
writer wastebasket  and 
file  cabinet  Select 
tunclions  llyping,  filing, 
editmgi  by  pointing 
animated  finger 
ICartridge) 


9:30 


INTER- 
NATIONAL 
SOCCER 

(Gold  Medallion  Came) 
Sports  highlight  With 
passing,  kicking,  diving 
goalies,  even  trophies^ 
Great  color,  3-D  realism 
No  locker  room  inlen/iews 
ICaritidge) 


!  Intemat) — *'  ' 


10:00 


SIMONS' 
BASIC 


SIMONS'        ^ 
BASIC 

flared  PG  Expands 
Commodore  BASIC  by 
an  additional  1t4 
commands.  Convenient 
programming  com- 
mands such  as  RE- 
NUI^BER  and  TRACE 
plus  graphics  plotting 
command  (Cartridge) 


Announcing  the  most  exciting 
variety  sinow  on  television. 

Featuring  many  of  the  stars  of 
arcade  games,  education  and  the 
business  world. 

Produced  by  (and  for)  Commo- 
dore, the  people  who  bring  you  the 
Commodore  64™  a  64K  computer 
that  would  be  a  value  at  three  times 
its  price.  In  fact,  many  of  its  compet- 
itors are  three  times  its  price. 

Produced  in  living  high  resolu- 
tion graphics  with  16  available  colors 
and  with  eight  3-dimensional  sprites. 


With  a  real  high  fidelity  sound 
that  covers  a  9-octave  range. 

And  a  supporting  cast  of  low- 
price,  high  capacity  disk  drives, 
printers,  monitors  {a  better  way 
to  watch  Commodore  64)  and 
modems. 

So,  if  you're  not  pleased  with 
what's  on  your  tv  set  tonight  simply 
turn  on  your  Commodore  64. 

COMMODORE  64^ 

IT'S  NOT  HOW  LIHLE  IT  COSTS, 
IT'S  HOW  MUCH  you  GET, 


